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FOREWDRD 


This  bibliography,  consisting  of  385  references 
(mostly  annotated)  on  weightlessness  and  sub¬ 
gravity  studies  is  the  second  in  a  series  of 
volumes  pertaining  to  the  physiological  and 
psychological  effects  of  space  flight.  The 
majority  of  references  are  those  published 
during  the  period  January,  1952,  to  November, 
1962.  Author,  agency,  periodical,  subject 
and  ASTIA  indices  are  included. 
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THE  LUI^AR  PROBLEM,  by  L.  R.  Magnolia  and  J.  R.  Trew, 

VOL.  I  -  BIBLIOGPAFm,  Oct.  6l .  AD  268  706,  269  PP-.  IO3O  refs  , 

VOL.  II  -  INDEX,  Oct  61.  AD  268  ^05;  35  PP  ;  also  reprinted  by  STL  as 
two  volumes  in  one  and  assigned  Rep^.  no.  9990 -6l42-KU -000. 

All  phases  of  lur.ar  exploration  programs,  lunar  trajectory  and 
guidance  requirements,  and  basic  lunar  re.eearch  are  included.  Volume  II 
contains  author^  source,  and  fields  of  interest  indices. 

Research  Bibliography  No.  Li 

MASERS  AND  LASERS:  A  Bibliography,  by  J  F  Price  and  A.  K.  Dunlap, 

Rept.  no.  9990-6052-K:-R01,  (Apr.  62)  Rev  Jian.  62,  AD  27^  843,  NASA 
N62-I6763,  161  pp.,  4  indices,  1294  refs. 

Approximately  eight  hundred  maser  references,  five  hundred  optical 
maser  (laser)  references,  and  additional  references  on  irasers,  frasers, 
and  rasers  are  Included,  Whenever  possible  the  references  listed  in 
the  bibliography  hav®  been  reviewed  in  order  to  include  the  maximum 
amount  of  retrivgi  data.  Author,  agency,  periodical,  and  ASTIA  indices 
are  included. 

Research  Bibliography  No.  42 

INTERPLANETARY  MATTER:  A  Bibliography,  by  L.  R.  Magnolia, 

Rept.  no.  9990-6C58-K:J-000,  June  62,  k)  276  064^  NASA  N62-16764, 

591  PP**  5  indices,  1650  refs. 

This  bibliography  consists  of  I65O  references  (mostly  annotated) 
on  asteroids,  comets,  cra..^rlng,  meteorites,  meteors,  micrometeorites, 
noctilucent  cloud nont^rrestrial  dust,  origin  of  the  solar  system, 
tektites,  the  zodiacal  light,  and  related  subjects.  The  majority  of 
the  references  are  those  published  between  January,  1950,  March,  I962. 
Author,  subject,  agency,  periodical,  and  ASTIA  indices  are  also  included. 

Research  Bibliography  No.  43 

PHYSIOLOGICAL  AI.T  PSYCHOLOGICAL  EFFECTS  OF  SPACE  FLIGHT:  A  Bibliography, 
Volume  I,  Acceleration,  Deceleration,  and  Impact,  by  J ,  F.  Price, 

Rept.  no.  9990-6302 -Ki  -000,  Oct  62,  368  pp  ,  5  indices,  1020  refs 

This  bibliography  on  acceleration,  deceleration,  and  impact 
studies,  is  the  first  of  a  series  of  volumes  pertaining  to  the  physio¬ 
logical  and  psychological  effects  of  space  flight.  The  majority  of  the 
references  are  those  published  between  January,  1950,  and  August,  I962 
Author,  subject,  agency,  periodical,  and  ASTIA  indices  are  included. 
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1.  Adams,  C.  C* 

’’Human  Factors  In  Space  Flying”,  chapter  10,  pp.  239-?T"^*  Tig. 
tbl.,  126  refs.,  in;  SPACE  FLIGHT,  McGraw-Hill,  New  Yorh, 

1958,  373  pp. 

A  review  of  work  being  done  in  Space  Medicine  with 
sections  on  Radiation,  Vision,  Respiration,  Acceleration, 
Weightlessness,  Heat  Problems,  Space  suits  and  meteors. 

2.  Air  Force,  Wright -Patterson  AF3,  Ohio 

USE  OF  V-2  ROCKET  TO  COOTEY  PRIMATE  TO  UPPER  ATMOSPHERE,  by 
D.  G.  Simons,  Rept.  no.  TR  5021,  May  49« 

3.  Air  Force,  Aeronautical  Systems  Div  ,  Aerospace  Medical  Lab., 
Wright -Patterson  AFB,  Ohio 

EFFECTS  OF  POSTURE  ON  CARDIOVASCULAR  CHANGES  IITOUCED  BY 
PROLONGED  WATER  IMMERSION,  Rept.  for  Mar-May  6I,  on  Biophysics 
of  Flight,  by  D.  E.  Graveline,  ProJ .  7222,  Oct  6I,  AD  270  869, 
6  pp  ,  illus.,  7  refs. 

Previous  hypodynamic  research  using  water- immersion  tech¬ 
niques  was  done  with  the  sub.iects  in  a  semi-reclining  position 
To  evaluate  the  possible  influences  of  posture  and  relative 
immobilization  on  the  cardiovascular  deterioration  associated 
with  prolonged  water  immersion,  a  technique  was  employed  which 
allowed  complete  freedom  of  activity,  position,  and  attitude. 
Five  subjects  were  evaluated  for  functional  chsinge  after  6 
hours  in  this  environment.  The  results  indicate  that  postural 
factors  play  an  insignificant  role  in  the  mechanism  of  cardio¬ 
vascular  alteration  induced  by  water  immersion. 

U.  Air  Force,  Aei'onautical  Systems  Div.,  Aerospace  Medical  Lab  , 

Wri ght-Patterson  AFB,  Ohio 

WEIGHTLESSNESS  AND  PERFORMANCE  -  A  REVIEW  OF  THE  LITER ATIT^E, 
by  J  P.  Loftus  and  L.  R.  Hammer,  Proj  -  7184,  Task  71585* 

Rept.  no.  TR  6I-I66,  Jun  6I,  39  PP  y  125  refs. 

The  implications  of  weightlessness  as  encountered  in 
space  flight  are  discussed,  and  the  known  research  dealing 
with  the  psychological  and  physiological  effects  of  zero 
gravity  is  critically  reviewed.  Topics  are  grouped  under  the 
headings  of  orientation,  psychomotor  performance,  and  physio¬ 
logical  functions,  with  a  special  section  on  methods  of 
research.  The  major  problem  area  indicated  is  the  effect  of 
weightlessness  on  gravity  oriented  sensory  mechanisms,  parti¬ 
cularly  the  vestibular  apparatus,  and  consequently  on  both 
physiological  functions  and  psychomotor  performance.  An 
extensive  bibliography  is  included. 
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Air  Force,  Aerospace  Medical  Div.,  Behavioral  Sciences  Lab., 
Wright-Patterson  AFB,  Ohio 

THE  EFFECT  OF  TRAIiSIENT  WEIGHTLESSNESS  OH  VISUAL  ACUITY,  by 

L.  D.  Pigg  and  W.  N.  Kama,  Proj .  718^+^  Kept.  No.  TR  6l-l84, 

Mar  6l,  AD  26l  906,  21  pp.,  illus.,  tbls. 

Visual  acuity  was  measured  on  subjects  while  they  were 
exposed  to  short  periods  of  weigjitlessness  aboard  an  aircraft 
flow  througli  sero-£  trajectories  involving  transition  from  1  g 
to  2-1/2  g  to  zero  g.  Monocular  and  binocular  acuity  of  near 
and  far  vision  were  measured  on  both  Snellen  and  checkerboard 
targets.  Control  measurements  were  made  on  the  ground  and  in¬ 
flight  at  1  g  in  counter-balanced  sequence  with  the  zero-g 
measurements.  Results  show  that  the  weightless  environment 
produced  for  this  study  has  a  detrimental  effect  on  visual 
acuity  as  measured.  The  decrement  is  not  considered  to  have 
practical  significance.  (Author) 

6.  Air  Force,  Aerospace  Medical  Div.,  Behavioral  Sciences  Lab., 
Vright-Patterson  AFB,  Ohio 

SELF -MANEUVERING  FOR  THE  ORBITAL  WORKER,  by  J.  C.  Simons  and 

M.  S  Gardner,  Proj.  7^8^,  Task  71585^  Rept.  no.  TR  60-7^, 

Dec  60,  22  pp. 

Current  studies  on  the  psychophysiological  problems 
(spatial  orientation,  rotation  rates,  tiunble  recovery,  visual 
capabilities  in  space)  facing  workers  in  the  zero-gravity 
environment  of  an  orbiting  space  vehicle  are  summarily  re¬ 
viewed.  Four  motions  appear  to  be  basic  requirements  for  the 
worker  to  perform  his  duties:  (l)  rotation  to  proper  trans¬ 
lation  path  (flight  path);  (2)  translation  between  desired 
positions  with  rotation  to  achieve  a  feet-first  leuiding 
approach;  (3)  rotation  during  arrival  to  a  'desired  work 
position;  and  (4)  stabilization  in  that  position  until  the  Job 
is  finished.  Studies  of  various  self -propulsions  and  stabili¬ 
zation  systems  under  weightless  conditions  indicate  that 
gyrostabilization  and  torque -induced  precession  of  gyros 
appear  the  most  economical  methods  of  handling  the  problems  of 
radial  stabilization  and  rotation,  while  rocket  propulsion 
appears  necessary  for  complete  translation.  Methods  of 
achieving  rotation,  translation,  and  stabilization  are  evalu¬ 
ated  in  terms  of  mobility  of  the  worker  and  economy  of  energy 
and  presented  in  a  table 

7.  Air  Force,  Aerospace  Technical  Intelligence  Center, 
Wright-Patterson  AFB,  Ohio 

DETAILS  OF  THE  LEGENDARY  FLIGHT,  Trans,  no.  MCL-1035, 

27  Jul  6l,  AD  261  805,  25  PP  ,  from;  Komsomol  * skaya  Pravda, 

V.  91  {11031),  16  Apr  61,  pp.  1-3. 


8. 


Air  Fore*?,  Aercr'pace  reoh'ilcal  ! el  1 1  gerce  Cen+er 
Wr  igh"- -Pattprson  AFB,  Ohic 

FIVE  HC:RS  with  GAGAF  N,  by  F  Bar^hev  and  V  ^^^skov, 

Trans  r.o  MCI -1 151  ♦  -’^il  6l ,  AD  ?6l  825  ^  7  PP  .  from; 

Komsomcl * skaya  Pravda ,  15  ApT  6l ,  p.  ^ 

9.  Air  Force.  A^ro^pac^  lechrlcal  ’  T;  " 11  i  gence  Center, 

V/rigiit ‘Pa^  ^ er  f on  AFB,  Ohio 

MAN  AND  bPACE,  by  N  Sisakyar. .  Irani",  no.  MCL-lll9»  21  Jn.  bl , 
AD  261  82^.  6  pp  ,  trar  t-  of  Pravda,  85  f  15575;  1 

26  Mar  61 ,  p  3 

10.  Air  Force,  A^ro’pare  Te^'hnicai  Ir/elligence  Center, 

V/rigiit-Pa^  AFB,  Ohio 

MAN  TEGHIvOLaG"  ATO  SPACE,  by  G  Fckrrvfkii,  T;  ans  no  MCL-851, 

27  Mar  61,  AT-  258  837,  IL  pp  .  frem;  Ekon  Gaz., 

V .  102  77ii  ; .  2^  Sep  60 .  p  30I . 

11  Air  Fcr:'e,  Air  fe^'daical  1  n^ 1  i g^^rce  Cen'.er, 

Wr i ght - Pat^er sor  AFB  Ohio 

MAN  IN  SPACE:  MED'.GAL-BIOLOG:  'Al  PROBLEMS  IN  SPACE  FLIGHTS 
by  I  Fakh,  0  Gorlov,  V  ^akcvlf^v  and  fe  Yogov,  Rep^ .  no 
ATIC -1256169,  7  Oct  ^9,  35  pp,  ,  from,*  Vses  Obshc  Paspr 
Polio,  i  Nauch.  Znanii  *  .’3CP',  ser  8,  v  1,  no  20,  1958 

The  pamphle*  de^cr ibe in  a  popular  vein  problems  sach  as 
accelerat*  ioi. .  vei  ghble^snef^  s  ,  radiabicn,  meteoric  danger, 
lowered  baremetri^  pressure,  hypoxia,  s^^aled  cabins,  space 
suits,  temperature,  water  and  food,  re-entry  and  demands  on 
future  astrorauts  Ample  da’.a  are  included  on  Sputnik  2  and 
the  dog  Layka. 

12.  Ail  Force,  In^t.  of  Fechrclogy,  Wr 1 ght-Pa^ ter  son  AFB,  Ohio 

OPTIMIZATION  OP  MANNED  ORBITAL  SATELLITE  VEHICLE  DESIGN  W] 
RESPECT  TO  ARTIP'ICIAL  GFAVITr.  by  B  C  Loret ,  Rept  .  no. 

ASD  TP  61-68.8.  rpc  61.  AD  211  i*6  pp  ,  illus.,  refs 

A  deslgr.  envelope  is  established  as  the  result  of  a  human 
factors  analysis  cf  ^he  artificial  gravity  environment  peculiar 
to  rotating  spac^  vehicles.  ^Fhe  “nvelcpe  is  prescribed  by 
an  upper  limit  on  vehicle  angular  velocity  of  0  L  radian/ second 
to  mirirniz^  ^he  occurrence  of  ”car.al  s'lckness";  a  basic  upper 
limit  on  artificial  gravity  of  1  g;  and  a  basic  lower  limit  on 
artificial  gra*^Mty  of  0  2  g  as  the  lowest  value  of  g  at  which 
man  can  walk  unaided  Both  g-limits  are  modified  to  compensate 
for  Corioli‘='  forces  which  cause  variation  in  g-level  for  tan¬ 
gential  walking  Inside  ^ he  rotating  vehicle.  An  upper  limit 
on  vehicle  radius  of  I80  fee*^  is  established  on  the  basis  of 
engineering  prac t 1 r al i t y ,  The  optimum  vehicle  configuration 
is  established  as  a  Modified  Axially  Expanded  Dumbbell,  charac¬ 
terized  by  a  single,  cylindrical »  1 ivlng- working  compartment 
oriented  parallel  to  the  spin  axis,  counterbalanced  by  other 
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vehicle  components.  Tlie  configuration  is  illustrated  in  the 
conceptual  Pseudo-Geogravi tational  Vehicle,  which  has  a  radius 
of  180  feet  and  an  operational  angular  velocity  of  O.U  radian/ 
second  to  produce  0.9  E  living-working  compartment. 

■:3*  Air  Force  Missile  Development  Center,  Holloman  AFB,  N  Mex. 

AIRBORNE  GALVAI^IC  SKIN  RESPONSE  STITDIES :  A  PRELIMINARY  REPORT, 
by  G.  J.  D.  Schock,  Rept.  no.  TN  59“!^^;  59 >  AD  215  ^65, 

10  pp. ,  fig. ,  3  refs. 

Preliminary  data  show  the  galvanic  skin  response  (gSR)  of 
human  subjects  to  be  unaffected  by  weightlessness  per  se. 

GSR  data  indicate  changes  are  due  to  emotional  factors  such  as 
anxiety. 

l4.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex. 

APPARENT  MOTION  OF  A  FIXED  LUMINOUS  TARGET  DURING  SUBGRAVITY 
TRAJECTORIES,  by  G.  J.  D.  Schock,  Rept.  no.  TN  58-3; 

Feb  58,  AD  135  009,  12  pp. 

During  flying  of  a  ballistic  trajectory,  human  subjects 
experienced  apparent  motion  of  a  fixed  luminous  target.  This 
motion  appeared  to  be  downward  during  increased  acceleration 
and  upward  during  deceleration.  During  weightlessness  no 
target  motion  was  apparent,  indicating  that  no  oculogravic 
illusion  may  result  during  transition  from  normal  gravity 
conditions  into  weightlessness. 

15 •  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex. 

BEHAVIOR  OF  THE  CHIMPAi^ZEE  ON  A  COMPLEX  MULTIPLE  SCHEDULE,  by 
R.  E.  Belleville,  F.  H.  Rohles,  Jr.,  and  M  E.  Grunzke, 

Pro j .  6893;  Rept  no.  AFMDC-TR-61-27;  Aug  6I,  22  pp., 
h  figs.,  2  this.,  13  refs. 

This  report  describes  chimpanzee  behavior  on  a  four  com¬ 
ponent,  three  lever  multiple  schedule.  The  component  schedules 
included  the  Sidman  avoidance  procedure  with  a  concurrent  dis¬ 
criminated  avoidance  feature  on  a  second  lever;  fixed  ratio 
performance  for  food,  differential  reinforcement  of  low  rate 
for  water  requiring  a  dual  response  chain,  and  a  symbol  dis¬ 
crimination  task  for  continuous  food  reinforcement  using  three 
levers.  The  advantages  of  employing  this  type  of  schedule  for 
evaluating  the  effects  of  exposure  to  space  flight  conditions 
are  discussed. 

16.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex. 

C0N!PLEX  AVOIDANCE  BEHAVIOR  IN  THE  CHIMPANZEE  AND  ITS 
APPLICABILITY  TO  THE  STUDY  OF  SPACE  ENVIRONMENTS,  by 
R.  E.  Belleville,  F.  R.  Rohles,  Jr.,  M.  E.  Grunzke  and 
F.  C.  Clark,  Proj .  6893;  Task  6893O-6893I;  Rept.  no. 
AIM)C-TR-60-2T,  Sep  60,  20  pp.,  h  figs.,  10  refs. 
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This  report  describes  the  concurrent  development  of  two 
types  of  avoidance  behavior  in  the  chimpanzee  in  which  a  dis¬ 
crete  avoidance  task  was  superimposed  or  a  schedule  requiring 
continuous  avoidance  behavior.  The  rationale  for  using  these 
tasks  for  measuring  the  behavioral  effects  of  space  flight  is 
presented . 

17.  Air  Force  Missile  Development  Center ^  Holloman  AF'B,  li  Mex 
FEEDING  DEVICES  FOP  USE  WITH  PRIMARIES  [N  SPACE  FLIGHT,  by 

M.  E.  Grunzke,  Pro.)-  6893>  Pept.  no.  AF7'IDC-TP-6l-35  ♦  Dec  61, 

18  pp.,  8  figs.,  3  refs. 

This  report  describes  two  devices  that  can  be  employed 
for  dispensing  food  and  water  to  primates  that  are  undergoing 
space  flight  Also  provided  are  the  functional  diagrams  for 
basic  conditioning  and  for  moi  e  complex  reinforcement 
schedules 

18.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N  Mex 
FLIGHT  EXPERIMENTS  ABO^T  HTJMAN  REACTIONS  TO  ACCELEPATI ONS 
kHICH  ARE  FOLLOb'ED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE,  by 
K.  J.  von  Beckh,  Rept .  no.  58-15,  Dec  58,  AD  15^  IO8, 

42  pp,,  16  figs.,  22  refs. 

Flight  experiments  which  simulated  Pre-weightlessness  a:d 
Post-weightlessness  acceleration  were  conducted  in  jet  air¬ 
craft.  I7  was  shown  that  alternations  c^f  acceleraticn  and  the 
weightless  state  decrease  ^he  acceleration  tolerance  of  th*^ 
subject  and  the  efficiency  of  the  physiological  recovery  mech¬ 
anisms.  fhe  implications  for  planning  of  manned  space  flight 
are;  (l)  thrust  values  and  re-entry  profiles  must  take  the 
lower  acceleration-tolerance  into  consideration;  and  (2) 
adequate  G -protection  must  be  designed  for  the  pilot,  to  pre¬ 
vent  dangerous  effects  of  utiavoidable  high  accelerations. 

( Author ) 

19-  Air  Force  Missile  Development  Center,  Holloman  AF'B,  N-  Mex. 

A  LABORATORY  MODEL  FOR  A  14-DAY  ORBITAL  FLIGHT  VITU  A 
CHIMPANZEE,  by  F.  H  Rohles,  Jr.,  H^  Reynolds,  M.  E  Grurzke 
and  0.  N.  Farrer,  Proj .  6893,  Rept.  no.  AlMDC-TO -6l-33, 

Oct  61,  55  PP  ,  13  Tigs  ,  l4  tbls,,  4  refs. 

A  young  male  chimpanzee  was  restrained  cn  a  plastic  couch 
and  isolated  from  the  usual  laboratory  distractions  for  l4 
days.  Assuming  a  90  minute  orbit,  the  subject  performed  a 
complex  psychomotor  task  for  approximately  nine  hours  each  day 
and  received  all  of  his  food  and  water  as  rewards  for  his  per¬ 
formance.  Skin  temperature,  pulse,  and  respiration  were 
monitored  through  the  test  and  urine  and  feces  were  collected 
outside  the  isolation  cubicle  and  measured  The  subject  lost 
no  weight  for  the  test  period  and  recovery  was  rapid. 
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20.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex. 
PERCEPTION  OF  THE  HORIZONTAL  AND  VERTICAL  IN  SIMULATED 
vSUBGRAVITY  CONDITIONS,  by  G.  J.  D.  Schock,  Rept.  no.  TN-59-13, 
Jun  59;  AD  215  ^64,  15  pp.,  6  tbls.,  3  refs.  3  Also  in 

Armed  Forces  Med.  J.,  v.  11,  no  7;  Jul  60,  pp.  786-793‘ 

Quantitative  experiments  show  that  in  simulated  subgravity 
conditions  with  decreased  proprioceptive  input,  perception  of 
the  horizontal  and  vertical  is  greatly  impaired  During  actual 
space  flig}:it  artificial  gravity  forces  may  be  needed  to  insure 
adequate  human  orientation  during  weightlessness. 

21.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex 
SENSORY  REACTIONS  RELATED  TO  WEIGHTLESSNESS  AND  THEIR 
IMPLICATIONS  TO  SPACE  FLIGHT,  by  G.  J  D.  Schock,  Pro j .  7051; 
Rept.  no.  TR  50-6;  Apr  50;  AD  135  012,  l4  pp.,  10  refs. 

The  implications  of  a  sensory- starved  environment  have  been 
reviewed  and  compared  to  conditions  that  will  prevail  in 
actual  space  flight.  Recommendations  for  training  for  future 
space  flight  are  presented. 

22.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N  Mex. 

A  STUDY  OF  ANIMAL  REFLEXES  DURING  EXPOSURE  TO  SUBGRAVITY  AliD 
WEIGHTLESSNESS,  by  G.  J.  D.  Schock,  Rept.  no.  TN  59-12, 

Jun  59;  ad  215  463;  17  pp.;  3  tbls.,  6  refs. 

Normal  cats  exposed  to  weightlessness  display  loss  of  labyrin¬ 
thine  reflexes,  disorientation  and  confusion,  with  and  without 
visual  cues.  Cats  in  which  the  vestibular  cortical  area  of 
the  brain  had  been  removed  bi-laterally  seem  to  be  less  dis¬ 
oriented  and  confused  than  normal  animals,  but  also  display 
loss  of  labyrinthine  reflexes.  Bi-labyrinthectomized  cats, 
however,  are  relatively  unaffected  by  exposure  to  weightless¬ 
ness  and  display  no  symptoms  of  serious  disorientation  and 
confusion. 

23.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex 
A  TECHNIQUE  FOR  INSTRUMENTING  SUBGRAVITY  FLIGHTS,  by 

G.  J.  D.  Schock  and  D.  G.  Simons,  Proj  705^;  Rept.  no.  50-4, 
Feb  50;  ad  135  008,  20  pp.  7  figs.,  4  refs. 

Instrumentation  was  designed  to  achieve  the  maximum  duration 
of  weightlessness  using  F-94c  aircraft.  Observations  on  the 
behavior  of  different  fluids  under  subgravity  and  weightless 
conditions  indicate  a  study  under  extended  periods  of  true 
weigj^itlessness  is  wDrth\diile  for  planning  and  designing  future 
space  vehicles. 
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2h,  Air  Force  Missile  Development  Center,  6571st  Aeromedical 

Research  Lab.,  Holloman  AFB,  N.  Mex. 

A  DETAILED  ACCOUNT  OF  CHIMPANZEE  PERFORMAI^CE  DURING  THE 
BALLISTIC  AND  ORBITAL  PRaiECT  MERCURY  FLIGHTS,  by 
F.  H.  Rohles,  Jr.,  M.  E.  Grunzke  and  H.  H.  Reynolds,  Pro j .  6893^ 
Task  689301-689302,  Rept.  no.  ARL-TDP -62-15,  Jul  62,  hO  pp. , 

11  figs.,  2  tbls.,  10  refs. 

Two  space  flights  with  chimpanzees  were  made  as  part  of  the 
Project  Mercury  program.  In  the  first  flight  the  subject  was 
placed  throvigii  a  ballistic  trajectory  and  during  the  flight 
had  to  perform  a  continuous  and  discrete  avoidance  task. 

During  a  second  flight  in  which  the  capsule  orbited  the  earth 
twice,  a  chimpanzee  had  to  perform  a  complex  multiple  operant 
task. 

25.  Air  Force  Missile  Development  Center,  Office  of  Information 

Services,  Historical  Div.,  Holloman  AFB,  N.  Mex. 

HISTORY  OF  research  IN  STJBGRAVITY  AND  ZEFO-G  AT  THE  AIR  FORCE 
MISSILE  DET/ELOPMENT  CENTER,  HOLLOMAN  AIR  FORCE  BASE,  NEW  MEXICO, 
19^-1958>  t)y  D.  Bushnell,  May  58^  ^6  pp.,  37  refs. 

26  Air  Force  School  of  Aviation  Medicine,  Brocks  AFB,  Tex. 

EXPLORATORY  STUDY  OF  CHJMJGES  IN  PROFICIENCY  IN  A 
HYPODYI^AMIC  ENVIRONMENT,  by  B.  Hartman,  R.  E.  McKenzie  and 
D.  E.  Oraveline,  Rept.  no.  60-72,  Jul  60,  13  PP* 

Simulated  weigl:tlessness  for  a  prolonged  period  ( 50  hr.  to 
7  days)  was  produced  by  the  body  immersion  technique.  Changes 
in  psychomotor  efficiency  on  a  relatively  simple  task  were 
assessed  during  immersion  and  after  return  to  the  normal 
environment  of  one  g.  Systematic  increases  in  response  time 
during  the  7-<3ay  period  in  the  hypodynamic  environment  were 
obtained.  Gross  disruptions  in  psychomotor  behavior  upon  re¬ 
turn  o  the  normal  one-g  state  were  observed.  When  compared 
to  a  control  rori,  these  were  increased  response  times,  in 
three  dilTerent  kinds  of  tasks.  These  results  suggest  that 
the  functional  capabilities  of  a  man  exposed  to  a  prolonged 
period  of  weightlessness  will  be  seriously  impaired  during 
the  re-entry  phase  of  space  flight.  (Authors'  summary, 
modified) 

27.  Air  Force  School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 

AN  EXPLORATORY  STUDY  OF  STEEP  CHARACTERISTICS  IN  A 
HYPODYNAMIC  ENVIRONMENT,  by  R.  E.  McKenzie,  B.  Hartman  and 
D.  E  Graveline,  Rept.  no.  6O-58,  Oct  60. 

28.  Air  Force  School  of  Aviation  Medicine,  Brooks  AFB,  Texs 
HYP0DYI^^AI^IC  LfROLIIHIASIS :  A  POTENTIAL  HAZARD  DURING  PROLONGED 
WEIGHTLESSNESS  IN  SPACE  TRAVEL,  by  A.  T.  K.  Crockett, 

C.  C.  Beehler  and  J.  E.  Roberts,  Review  no.  2-62,  Dec  6I, 

6  pp- ,  fig. ,  10  refs. 
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The  relative  immobilization  of  astronauts  may  be  a  major 
cause  of  serious  metabolic  shifts  in  calcium  metabolism  during 
proJon^^'d  space  travel.  Several  etiologic  factors  in  urinary 
lithiasis  which  will  be  present  during  spacefli^Jit  are 
emphasized. 

?9-  Air  Force  School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 

THE  PHYSIOLOGIC  EFPTlC'fS  OF  HYPODYNAMICS  INDUCED  BY  WATER 
IMMERSION,  by  D.  E.  Grave line  and  B.  Balke,  Rept.  no.  60-88, 

Sep  60,  AD  24Y  163,  11  pp.,  12  figs.,  6  tbls.,  6  refs. 

Body  immersion  in  water  was  used  to  produce  an  experi¬ 
mental  situation  in  \diich  the  normal  weiglit  sensation  was 
altered  and  in  which  slow  movements  were  effortless.  The  hypo- 
dynamic  effects  of  such  immersion  on  orthostatic  tolerance,  on 
cardiorespiratory  adaptability  to  physical  stress,  and  on  other 
biologic  and  psychophysiologic  parameters  were  studied  on  one 
human  subject  in  experiments  of  two-  and  seven-days  duration, 
respectively.  Pronounced  functional  deterioration  resulted 
from  the  hypodynamic  situation  in  both  experiments;  cardio¬ 
vascular  reflexes  were  severely  disturbed  and  muscular  tone 
was  diminished.  The  extensive  biochemical  studies  on  blood 
and  urine  showed  marked  deviations  from  the  normal.  Psycho¬ 
motor  effectiveness,  tested  on  a  complex  systems  task,  was  im¬ 
paired  noticeably.  The  need  for  sleep  appeared  to  be  markedly^ 
reduced  during  the  periods  of  water  immersion.  This  area  of 
research  is  vital  to  the  man-in-space  program  Weightless  or 
near-weightless  conditions  in  space  flight  are  expected  to  pro¬ 
duce  a  similar  hypodynamic  effect  on  the  organism  as  was  caused 
by  water  immersion.  Such  loss  of  functional  reserves  may 
severely  interfere  with  the  astronciut's  capability  to  adjust 
adequately  to  returning  gravitational  forces 

30.  Air  Force  School  ol’  Aviation  Medicine,  Brooks  AFB,  Tex. 
PinrSIOLOGIC  response  to  kT!:iGHTLESSNESS  INITIATION  OF 
MICTURITION,  by  J.  E.  Ward,  W.  R.  Hawkins  and  H.  D.  Stallings, 
Ropt  no.  59-35;,  Aug  59,  5  pp. 

To  study  the  efiect  of  the  null -gravity  state  on  elli:ii- 
nation  of  liquid  body  rates,  26  subjects  were  exposed  to  a 
total  of  37  separate  jet  aircraft  fligiits  during  wnich  zero- 
gravity  parabolic  flight  maneuvers  were  performed.  The  capa¬ 
bility  ol*  the  subjects  to  initial  e  micturition  during  weight¬ 
lessness  following  a  period  of  hydration  was  studied. 

31.  Air  Force  School  of  Aviation  Medicine,  Brooks  AFB,  Tex 
SOME  OBSERVATIONS  ON  THE  BEHAVIOR  OF  A  VISUAL  TARGET  A-ND  A 
VISUAL  AFTER-IMAGE  DURING  PARABOLIC  FLIGHT  MANEUVERS,  by 

J.  A.  Roman,  B.  H.  Warren,  J  I.  Niven,  and  A.  Graybiel,  Rept. 
no.  SAf‘l-TDR-62-66,  Jun  62,  8  pp.,  3  figs.,  U  tbls.,  6  refs, 
(joint  report  with  U.  S.  Naval  School  of  Aviation  Medicine) 
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The  apparent  displacement  of  a  real  target  and  a  visual 
after-image  \’ere  observed  in  the  F-IOOF  aircraft  during  periods 
of  w^iglitlessness  averaging  U5  seconds.  The  exp-crimertal  re¬ 
sults  are  used  as  a  background  from  which  to  reconcile  apparent 
discrepancies  between  the  findings  of  different  investigators. 

32.  Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex 

COPPELATION  OF  STATE  ATiD  PlffSICAL  ENDURANCE,  by  B.  Balke, 

Proj  no.  21-32-004,  Kept,  no.l,  Apr  52. 

33*  Ail'  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 

EPITOME  OF  SPACE  MEDICINE,  1958 

Document  contains  ten  research  reports  of  the  School  of 
Aviation  Medicine  and  3I  articles  from  scientific  journals  cn 
Space  Medicine.  Topics  discussed  include  the  weightless  state, 
acceleration,  radiation  effects,  high  altitude  and  sealed 
cabin  studies- 

34.  Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 

EXPERIMENTS  DUPING  WEIGHTLESSr^ESS :  A  STUDf  OF  THE  OCULO- 
ACRAVIC  ILLUSION,  by  S.  J.  Gerathewohl  and  H.  D.  Stallings,  Jr., 
Kept.  no.  58-105,  Jul  58,  Also  in;  J.  Aviation  Med.,  v.  29, 
no.  7,  Jul  58,  pp.  504-516,  AD  203  yOl,  21  pp. ,  5  figs., 
tbl. ,  16  refs. 

To  investigate  visual  illusions  during  flight,  an  F-94C 
type  aircraft  was  flown  through  various  manoeuvres.  Tney 
included  turns,  push-overs,  pull-ups,  and  aileron  rolls  pro¬ 
ducing  accelerations  of  different  directions  and  magnitude, 
as  well  as  short  periods  of  weightlessness.  The  observer  in¬ 
duced  a  strong  visual  after-image  and  described  its  apparent 
motion  and  displacement  associated  with  the  manoeuvre. 

Increase  of  radial  acceleration  was  found  to  be  associated 
with  an  apparent  downward  movement,  and  subgravity  or  weight - 
le.ssne^s,  with  an  apparent  upward  movement  of  the  visual  after¬ 
image.  This  latter  phenomenon  was  called  the  ’oculo-agravic 
illusion ' . 

35-  Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 

"Th^  Peculiar  State  of  Weightlessness",  by  S.  G.  Gerathewohl 
in;  MEDICAL  PROBLEMS  OF  SPACE  FLIGHT,  Ed.  by  A.  J.  Kendricks, 
Special  rept.  Aug  55* 

36.  Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 

PHYSIOLOGIC  RESPONSE  TO  SUBGRAVITY.  I.  MECHANICS  OF 
NOURISHMENT  AND  DEGLUTITION  OF  SOLIDS  AND  LIQUIDS,  by 
J.  E.  Ward,  W.  R.  Hawkins  and  H.  Stallings,  Jr.,  Kept.  no. 

59-2,  Jan  59,  4  pp.,  2  figs.,  4  refs.,  Also  in;J.  Aviation  Med., 
V.  30,  no.  3,  Mar  59,  pp.  I5I-I54. 
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To  study  the  mechanics  of  nourishment  during  weightless¬ 
ness,  lo-;^  suo-gravit;;  parabolas  were  flown  in  an  F-9^C  aircrair. 
Twenty -five  subjects  attempted  to  drink  from  an  open  concalnci*, 
a  container  witli  a  pierced  lid  and  plastic  straw,  and  t. 

Stic  squecr.c  bottle.  Observations  were  also  made  re^^ardin^ 
uc^.lati c ion  o±  solids,  including,  swallowing  of  both  well  and 
poorly  masticated  pieces  of  lood. 

37 •  Air  Force  Gchooi  oi  nviation  Medicine,  Rc.ndolpli  f,FB,  Te.:. 

PRIM/iTFG  lU  SPACL:  REPORT  NO  b,  BIO  ASTRONAUTICS  ADVANCES  IN 
RESEARCJl,  by  J.  E.  Pickering,  V.  L.  Brown,  il.  D.  Stallings, 

R.  E.  Benson,  R.  b*.  dellner,  K.  L.  Bitter,  R.  M.  Carr  and 
A.  A.  McDowell,  Mar  59* 

3o.  ilir  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 

PRODUCING  THE  WEIGHTLESS  STATE  IN  JET  AIRCRAFT,  by 

S.  J.  Gerathewohl,  0.  L.  Ritter  and  H.  D.  Stallings,  Rept.  no 

17-1^3^  Auo  /{,  AD  lAy  703,  11  pp.,  6  figs.,  tbl.,  11  refs  , 
Also  in;  Astronaut.  Acta,  v.  4,  no.  1,  pp.  ly>-24,  and 

US/J’  School  of  Aviation  Med.,  Randolph  AFB,  Tex.,  EPITOME  OF 
SPACE  MEDICINE,  Item  10,  19^8. 

Some  simple  aritiimetic  functions  were  used  for  computing 
duration,  height,  and  angle  of  climb  of  flight  parabolas  for 
producing  the  wei^^itless  state  in  Jot  aircraft.  The  results, 
based  upon  certain  flying  characteristics  of  the  T-33>  F-yU, 
and  F-104,  are  in  good  agreement  with  the  data  obtained  lor 
tlie  first  two  t^ypes  of  aircraft  mentioned  during  actual  zero- 
gravity  maneuvers.  Certain  flying  safety  hazards  were  noticed 
in  dic  T-33  ‘^^'t  remedied  t!.ro\Tgh  appropriate  measures.  Tlie 
F-94c  Starfire  proved  to  bo  superior  to  the  T-j3  with  regard 
to  safety  and  duration  of  weiglitlessness  obtained  Ii  ti.o 
F-104  v;ere  iriudc  available  for  aero.wedieal  research,  \70ijit^css- 
ness  cor  Id  be  produced  for  more  tl:an  1  minute. 

39-  Air  Force  School  of  Aviation  Medicine,  Randolph  hFB,  Te:; . 

REPORTS  ON  SPACE  MEDICirfE  -  19:>0,  Feb  99 . 

Con  cents  inc lude ; 

Hauty,  G.  T.,  ’’ilujrian  Performance  in  the  Space  Travel 
Environment . ” 

V/ard,  J.  E.,  S.  J.  Gerathewohl  and  G.  R.  Stoinkanip, 
’Supersonic  and  Hypersonic  Human  Fliglit  ” 
bVrd,  J.  E.  and  G.  R.  Steinkamp,  "Ilur.ian  Engineering  of 
the  Sealed  Space  Cabin." 

Hauty,  G.  T.  and  R.  B.  Payne,  "Fatigue,  Confinement,  and 
Proficiency  Decreer*ent . ' 

Hawkins,  W.  R.,  “’The  Feasibility  of  Recycling  Huraan  Urine 
for  Utilization  In  a  Closed  Ecological  System." 

:k. whins,  \1.  H.  and  G.  T.  Hauty,  "Space  Cabin  Requirements 
as  ScLn  bj  Subjecis  in  the  Space  Cabin  Sii'.ulator." 
Geratliewouj.,  S.  J.,  ‘h'.'eigii tlc.ssncss  -  The  Problem  and  tr.e 
Air  Force  Research  Program." 
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40.  Air  Force  Scnool  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
REQUIREMENTS  FOR  PRESENT-DAY  EXPERI^^ENTAL  ZERO  GRAVIT/ 

PARABOLAS,  by  J.  E.  Ward,  Rept,  no.  ^7-121,  Jul  57>  AD  143  Q96, 

6  pp..  4  figa.,  5  refs.,  Also  in;J.  Aviation  Med.,  v.  29,  no.  6, 
1958, 'pp.  428-432. 

In  simplified  form,  graphs  are  presented  which  allow 
rapid  determination,  without  calculation,  of  parabolic  entry 
velocity,  angle  of  climb  at  entry,  and  vertical  altitude 
traveled  during  the  trajectory  as  a  function  of  the  total 
duration  of  zero  gravity  and  minimum  speed  attained  during  the 
parabola  (determined  by  stalling  speed)  by  the  experimental 
aircraft .  ( Author ) 

41.  Air  ^orce  School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 

SlUDY  ON  SUBGRAVITY  STATES,  by  F.  Haber,  Proj .  no.  21-54-003, 
Rept.  no.  1,  Apr  ^2,  9  PP- ;  7  figs.,  4  refs..  Also  in: 

Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Tex  , 
EPITONE  OF  SPACE  MEDICINE,  paper  nc .  4. 

The  equations  of  motion  of  a  body  under  sub gravity  con¬ 
ditions  are  discussed.  Tlie  applications  to  an  elevator  and 
airplane  are  explained  and  the  obtainable  duration  of  sub¬ 
gravity  and  zeregravity  calculated.  The  short  period  of  time 
available  in  elevators  does  not  warrant  the  use  of  this  means. 
An  airplane  with  an  initial  speed  of  .450  m.p.h.  makes  it 
possible  to  maintain  zerogravity  for  35  seconds. 

42.  Air  Force  Systems  Command,  Aeronautical  Systems  Div., 

Aerospace  Medical  Lab.,  Wright-Patterson  AFB,  Ohio 
AERONAUTICAL  SYSTEMS  DIVISION  STUDIES  IN  WEIGHTLESSNESS: 
1959-1960,  Ed.  by  L.  R.  Hammer,  Proj.  7184,  Task  71585, 

Rept.  no.  TR  60-715,  Dec  6I,  AD  273  O98,  93  PP-, 

43  figs.,  29  refs. 

Facilities  and  techniques  used  at  Aeronautical  Systems 
Division  to  study  *:he  effects  of  weightlessness  are  described; 
completed  experiments  and  those  started  before  January  I961  are 
discussed.  Topics  are  grouped  und^r  two  main  headings 
aerospace  medical  studies  and  aeromechanics  studies.  Specific 
problem  areas  and  methods  of  experimentation  are  emphasized. 
Findings  are  briefly  stated. 

43.  Air  Force  Systems  Command,  Aeronautical  Systems  Div., 

Behavioral  Sciences  Lab.,  Wright-Patterson  AFB,  Ohio 

EFFECTS  OF  SIMULATED  WEIGHTLESSNESS  UPON  POSITIONING  RESPONSES, 
by  W.  N.  K{ima,  Rept  no.  ASD  TR  61-555,  Dec  6l,  AD  ?7?  288, 

12  pp- ,  illus.,  this  ,  4  refs. 

The  speed  and  accuracy  of  positioning  movements  as 
fiuictions  of  distance,  direction,  and  mass  were  investigated 
under  simulated  weightless  conditions.  Subjects  seated  on  a 
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frictionless  device  nade  blind  positioninc  movements  sliding 
eacn  of  two  frictionless  masses  ( 1000  or  7000  grams)  various 
distances  (lO,  20,  and  ^0  cm)  either  left-to-right  or  near-to- 
far.  Both  speed  and  accuracy  decrease  with  distance;  left-to- 
right  movements  take  longer,  but  are  more  accurate  than  near- 
to-far  movements.  Speed  decreases  with  increased  mass  With 
minor  exceptions,  the  effects  are  similar  to  those  noted  when 
fixed  subjects  position  weigJitless  objects  The  responses  of 
fixed  subjects  were  slower,  but  more  accurate,  and  were  noL 
affected- by  the  variable  of  mass 

hh.  Air  Force  Systems  Command,  Aeronautical  Systems  Div., 

Biomedical  Lab.,  Wright-Patterson  AF3,  Ohio 

MAINTENANCE  OF  CARDIOVASCULAR  ADAPTABILITY  DURING  PROLONGED 

WEIGHTLESSNESS,  by  D.  E.  Graveline,  Prej .  7222,  Task  72201, 

Rept.  no.  TR  61-707;  Dec  6l,  8  pp. 

During  prolonged  zero  gravity  because  of  the  absence  of 
hydrostatic  pressure  influences,  special  teclmiques  will  be 
necessary  to  maintain  cardiovascular  adaptability  and  provide 
the  orbiting  astronaut  with  optimum  tolerance  for  reentry 
stresses.  A  multiple  tourniquet  approach  to  intermittently 
obstruct  venous  return  from  the  periphery  has  been  devised, 
simulating  the  hydrostatic  pressure  effects  of  standing  and 
thereby  "triggering"  compensatory  cardiovascular  reflexes. 
Following  6-hour  periods  of  water  immersion  with  tourniquet 
protection,  the  orthostatic  tolerance  of  5  subjects  was  deter- 
minded  and  compared  with  that  obtained  following  previous 
6-hour  immersion  tests  with  no  protection.  In  all  subjects 
the  tourniquet  technique  maintained  normal  or  better  than  nor¬ 
mal  cardiovascular  adaptability  as  measured  by  tilt-table 
testing. 

Air  Force,  Wright  Air  Development  Center,  Wright-Patterson 
AFB,  Ohio 

MAGr^ETIC  SHOES  FOR  ORIENTATION  IN  SPACE,  by 

J.  F.  Nicholson  and  D.  W.  Naas,  Rept.  no.  WADC-TN  59^352,  Feb  60. 

46.  Air  Force,  Wright  Air  Development  Center,  Wright-Patterson 

AFB,  Ohio 

ZERO  GRAVITY  RESEARCH  AT  WRIGHT  AIR  DEVELOPMENT  CENTER  (A  FILM), 
by  E.  BrovsTi,  Black  and  White  -  l6  mm  -  Silent  -  Approx.  22  min. 
Unclassified  -  No  date  of  issue  or  identifying  number. 

Sequence  of  shots  taken  aloft  during  "Keplerian  Trajec¬ 
tories",  aboard  a  C131B  Aircraft;  illustrates  various  problems 
associated  with  zero  "g"  states. 

Air  Force,  Wright  Air  Development  Center,  Aero  Medical  Lab., 
Wright-Patterson  AFB,  Ohio 

BIBLIOGRAPirY  OF  RESEARCH  REPORTS  AIMD  PUBLICATIONS  ISSUED  BY 
THE  BIOACOUSTIC  BRANCH  (1947-1957);  hy  A.  Boes,  1957,  22  pp. 


47. 
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48.  Air  Force,  Wright  Air  Development  Center,  Aero  Medical  Lab., 

Wr ight-Patterson  AFB,  Ohio 

3IBL:-X?A?rn  OF  RESEARCH  REPORTS  ISSUED  EY  THE  BIOPHYSICS 
ERAHCH,  by  M.  Siegfried,  Jan  57^  AD  126  36I,  l4  pp . 

49  Air  Force,  Wright  Air  Development  Center,  Aero  Medical  Lab  , 

Wright-Patterson  AFB,  Ohio 

JIAN’S  ABILITY  TO  APPLY  CERTAIN  TORQUES  'JHILE  WEIGHTLESS,  b> 

E.  Dzendolet.  and  J.  F.  Rievley,  Proj  7184,  Task  71586,  Rept  . 
no.  T?.  59-9^.  Apr  59>  AD  220  363,  28  pp  ,  9  figs., 

7  this.,  8  refs. 

lEe  torque  that  a  maintenance  man  can  exert  within  a 
space  vehicle  while  weiglitless,  and  hence  tractionless,  is 
analyzed.  Anthropological  literature  was  reviewed  to  determine 
the  torques  a  man  can  apply  under  normal  conditions.  Using 
elementary  physical  principles  the  consequences  of  applying 
these  torques  while  tractionless  were  calculated.  Certain  of 
the  predictions  were  verified  experimentally.  It  is  tenta* 
lively  concluded  that  standard  anthropometric  data  can  legiti¬ 
mately  be  extrapolated  to  the  weightless  condition. 

Suggestions  are  advanced  regarding  (a)  the  optimum  body 
position  for  a  sLmple  tightening'  task  without  using  a  handhold, 
(b;  the  use  and  location  of  handholds,  (c)  maximum  torque 
limitations,  (d)  the  use  of  impulses,  and  (e)  the  design  of 
hand  tools. 

50.  Air  Force,  Wright  Air  Development  Center,  Aerospace  Medical 
Lab.,  Wrlght-Patterson  AFB,  Ohio 

PRELIMINARY  FLIGHT  TEST  REPORT,  PROJECT  SKYHOOK.  INFLIGHT 
S^rUDY  OF  STABILIZATION  UNIT  FOR  ORBITAL  WORKERS,  by 
J.  C  Simons,  29  Jun  59* 

51.  Air  Force,  Wrigiit  Air  Development  Center,  Aerospace  Medical 
Lab.,  Wrignt -Patter son  AFB,  Ohio 

RESEARCH  ON  ITJMAN  PERFORMANCE  DURING  ZERO  GRAVITY,  by 

E.  L.  Brown,  Task  7158S  (C-131  B  Aircraft),  AF-WP-B,  Jun  59- 

52.  Air  Force,  Wriglit  Air  Development  Center,  Aerospace  Medical 
Lab.,  Wright -Patterson  AFB,  Ohio 

A  SELECIED  BIBLIOGRAPHY  CONCERNING  PHYSIOLOGICAL  FACTORS  IN 
AERO-MEDICAL  RESEARCH  AND  DEVELOPMENT,  by  J .  C.  Robinette, 

Apr  57,  AD  126  401,  42  pp 

53-  Air  Force,  Wright  Air  Development  Center,  Aerospace  Medical 

Lab.,  V/right-Patterson  AFB,  Ohio 

WALKING  UNDER  ZERO-GRAVIIY  CONDITIONS,  by  J.  C.  Simons,  Froj . 
715Q5,  Kept.  no.  TN  59-327,  Oct  59,  8  pp  ,  4  figs.,  3  refs. 
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This  is  the  iirst  report  on  experiments  witli  peimianer.t 
ma^etic  sandals  which  enable  a  man  to  vaih  with  an  approxi¬ 
mately  normal  ^^it  under  weightless  conditions.  All  four  sub¬ 
jects  reported  an  immediate  spatial  orientation  of  "down"  being 
where  their  feet  were,  as  soon  as  their  body  rotation  stopped. 

A  basic  index  was  formulated  to  define  ma{jietic  requirements 
in  terms  of  the  inductive  forces  required  to  linM  a  subject 
stationary.  A  vector  analysis  of  the  1-g  walking  gait  is  made, 

( nd  elements  of  a  zero-gait  for  further  study  using  variable 
power  electromagnetic  shoes  are  proposed. 

;.ir  Force,  Wriglit  Air  Development  Div.  ,  Aerospace  Medical  Div .  , 
Behavioral  Sciences  Lab.,  V/riglit-Patterson  AFB,  Ohio 
DISCRIMINATION  OF  DIFFERENCES  IN  MASS  OF  kTlIGHTLESS  OBJECTS, 
by  D.  W.  Rees  and  N.  K.  Copeland,  Pro j .  7lQh,  Task  71586,  Rept. 
no.  TR  60-601,  Dec  6C,  AD  252  I61,  .20  pp.,  10  figs.,  8  tbls., 

4  refs.,  2  appens. 

Absence  of  gravity  results  in  the  loss  of  many  familiar 
kinestlietic  cues  of  weiglit  and  friction  necessary  to  man  for 
object  discrimination  and  manipulation.  Man's  ability  to  dis¬ 
criminate  small  differences  in  mass  as  opposed  to  small  dif¬ 
ferences  in  weight  was  studied.  Four  weight  series  were  used, 
each  consisting  of  a  standard  (lOOO,  3000,  5000,  or  7000  grams) 
and  nine  com'*  arison  stimuli.  Judgments  for  mass  differences 
were  made  with  the  same  weights  supported  by  compressed  air  on 
an  air-bearing  table.  Tnus,  the  frictionless  aspect  of  a 
weigiitless  environment  was  simulated. 

Results  slio'w  tliat  the  .mean  difference  limen,  mean  standard 
deviation,  umd  Weber  ratio  (As/S)  for  each  standard  are  much 
larger  for  mass  than  for  weight.  Thus,  to  be  detected  under 
weightless  condition,  mass  increments  must  be  at  least  twice 
as  large  as  the  weight  increments  required  for  discrimination 
in  a  normal  weig)it-lif ting  situation. 

Air  Force,  Wright  Air  Development  Div.,  Aerospace  Medical  Div., 
Behavioral  Sciences  Lab.,  Wright-Patter.son  AFB,  Ohio 
SPEED  AND  ACCURACY  OF  POSITIONING  WEIGHTLESS  OBJECTS  AS  A 
FUTICTION  OF  MASS,  DISTANCE,  AND  DIRECTION,  by  William  N.  Kama, 
Pro  j .  718^,  Rept.  no.  TR  6I-I82,  Mar  6I,  AD  260  I3I,  19  PP*, 

6  figs.,  12  tbls.,  4  refs. 

Human  performance  in  positioning  weightless  objects  was 
investigated  experimentally  using  an  air-bearing  frictionless 
table.  The  subjects  moved  each  four  masses  (lOOO,  3000,  5OOO, 
and  yOOO  gram)  various  distances  10,  20,  and  4o  cm)  in  each  of 
two  directions  over  this  frictionless  table  in  response  to 
paired  liglit  stimuli.  The  re.sponses  were  accomplislicd  in  com¬ 
plete  darkness  after  the  ligiits  were  extinguished.  Results 
were  analyzed  in  teriuS  of  constant  and  absolute  errors  of 
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poGitioning,  and  response  tine.  From  the  investigation^  we 
concluded  that;  (1)  mass  has  little  effect  on  the  accuracy  of 
positioning.  There  is  some  evidence,  hcvever,  tha'^'  response 
time  increases  with  increase  in  mass.  (2)  Distance  is  a  signi¬ 
ficant  variable  ai’fe cling  the  direction  of  error,  accuracy,  a’^d 
speed  of  positioiiing  responses.  Response  time  Increase,  and 
accuracy  decreases  with  distance.  (3)  Direction  of  movement 
is  a  significant  variable  affecting  constant  error,  absolute 
error,  and  speed  of  positioning  responses.  Subjects  te)\d  to 
undershoot  the  mark  in  near- to -far  movements. 

6.  Air  Force,  Wright  Air  Development  Div.,  Aerospace  Medicai 

Lab.,  Wright -Patterson  AFB,  Ohio 

BIBLIOGRAPHY  ON  AEFOMEDICAL  RESEARCH  WITH  ABSTIWMS,  by 
J.  C.  Robinette,  Dec  59^  AD  2^7  101,  104  pp.,  315  refs. 

bibliography  compiles  abstracts  of  technical  docu¬ 
mentary  reports  issued  b>  the  Aerospace  Medical  Laboratory, 
Wright  Air  Development  Center,  from  1957-1959* 

57-  Air  Force,  Wright  Air  Development  Div.,  Aerospace  Medical 

Lab.,  Wright-Patterson  AFB,  Ohio 

MANUAL  APPLICATION  OF  IMPULSES  WHILE  TRACTiaNLESS,  by 
E.  Dzendolet,  Proj .  7l8^,  Task  71586,  Rept.  no.  TR  60-129, 

Feb  60,  12  pp.,  9  TiSS-j  3  tbls.,  3  refs. 

Tne  percentage  of  naive  subjects  who,  while  tracticnless 
in  a  horizontal  plane  and  anchored  by  one  handhold,  push  in  or 
pull  out  a  plunger  in  one  motion  against  various  irictional 
forces  and  travel  distances,  decreases  directly’ as  the  force 
and  distance  required.  Witli  large-force  impulses,  the  impulse 
is  linear  and  the  situation  can  be  described  by  the  impulse- 
mementijm  theorem:  =  inv3_-nvQ.  The  shape  of  the  impulse 

is  saw-toothed,  and  its  area  approximated  by  taking  three- 
fourths  of  the  area  of  a  rectangle  whose  base  is  the  duraticn, 
and  height,  the  force  of  the  impulse.  For  this  experiment, 
the  maximum  duration  of  an  effective  impulse  for  a  required 
force  of  40  pounds  is  0.5  seconds  for  a  push-in,  and  O.3 
seconds  for  a  pull-out  impulse.  A  subject,  without  a  handliold, 
can  seat  the  plunger  with  a  push,  and,  in  spite  of  the  reaction 
to  the  impulse,  remain  attached  to  the  equipment  without  un¬ 
seating  it.  Tlie  technique  is  to  allow  the  reaction  tc  move  the 
subject  over  as  long  a  distance  as  possible  and,  since  the 
total  impulse  is  constant,  thus  reduce  the  force.  The  re¬ 
duction  in  force  allows  the  equipment  to  remain  seated  since 
the  force  is  now  less  than  the  frictional  force  needed  for 
seating. 

58.  Alexander,  G. 

FLIGHT  PROVES  MAI'I  CAI^  FUNCTION  IN  SPACE,  Aviation  Week,  v.  70, 
no.  20,  15  May  6I,  pp.  31-32 
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A  description  is  given  of  the  pilot  functions  performed 
and  the  stresses  and  loads  ( weigi^itlcssness;  peak  gravity  and 
re-entry  loads)  to  which  pilot  and  capsule  were  subjected 
during  the  15  minute  Mercury -Redstone  fliglit  on  May  5,  1961- 

59-  Andercon,  D.  A. 

WILL  PRONE  PLIGHT  LICK  HIGH  G-LOADS?,  Aviation  Week,  v.  57, 
no.  26,  29  Dec  5^,  PP-  21-22,  2U-25 

The  prone  position  of  the  pilot  in  high-speed  airplanes 
has  certain  advantages  (higher  g-tolerance  of  the  pilot,  re¬ 
duction  of  drag  due  to  decrease  of  frontal  area,  improved 
insti’ument  visibility)  and  drawbacks  (narrowing  of  field  of 
vision,  decrease  of  visual  acuity,  aggravation  of  claustophobic 
tendencies,  discomfort  encountered  in  this  abnormal  position). 

A  pylon  bed  designed  in  19^8  by  the  Aero  Medical  Laboratory  was 
tested  for  8  to  12  hours  without  apparent  signs  of  discomfort. 
Three-dimensional  hand  control  (i.e.  operation  of  all  the 
control  surfaces  by  hand  motions  only)  likewise  gave  good  test 
results.  Restriction  of  vision  (up  to  35**)  was  one  of  the 
major  complaints  raised  by  the  test  pilots.  --  The  paper  con¬ 
cludes  with  a  brief  discussion  of  flight  tests  at  accele¬ 
rations  of  less  than  Ig,  as  would  be  encountered  in  space 
flight.  The  prone  pilot  was  instrumented  for  recording  of 
heart  rate  and  electrocardiogram.  He  was  asked  to  shake  his 
head  and  to  nod  during  the  runs  at  zero  g.  There  were  no  ill 
effects  following  these  movements,  but  after  the  subgravity 
flight  there  was  frequent  vertigo.  Coordination  was  not  im¬ 
paired,  althou^  tliere  was  a  tendency  to  overreach. 

60.  Annstrong,  C.  R. 

SPACE  PHYSIOLOGY,  J.  Brit.  Interplanet.  Soc . ,  v.  12, 

1953.  pp-  172-175 

The  sensory-motor  system  of  a  man  living  in  a  gravity- 
free  state  is  subjected  to  abnormal  handicaps.  The  muscle  and 
skin  pressure  senses  are  gravi receptors  and  would  be  useless 
in  a  gravity-free  state.  However,  the  Vater-Pacini  corpuscles 
being  deep  pressure  receptors  in  the  hands,  feet,  and  joints, 
would  probably  continue  to  function  and  partially  compensate 
for  the  loss  of  the  other  two  receptors.  The  vestibular  appa¬ 
ratus,  whicli  controls  posture  and  is  stimulated  by  gravity  and 
hj  rotary  movements,  might  also  fail  under  zero,  or  near  zero, 
gravity.  Respiration  and  circulation  are  felt  to  present 
lesser  problems.  Under  zero-gravity  conditions,  oxygen  con¬ 
sumption  would  be  low  --  approximately  500  litres  per  day  per 
person.  By  utilizing  the  upper  physiological  limit  of  in¬ 
creased  oxygen  pressure,  which  is  L15  mm  Hg,  this  problem  can 
be  minimized. 

61.  Army  Ballistic  Missile  Agency,  Redstone  Arsenal,  Ala, 

SPACE  FLIGHT  SIMULATOR,  by  C,  L.  Barker,  Jr.,  Rept .  no. 
DSP-TR-1-59,  16  Mar  59,  3U  pp. 
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Objectives  of  this  report  are  two  fold;  examine  t^e 

problem  of  rocket  flight  simulation  and  possible  users  of  n 
simulation  facility;  and  to  describe  a  system  which  is  capable 
of  producing  repeatable  acceleration  time  histories  of  any  de¬ 
sired  booster  flight  including  weightlessness  and  re-entry. 
Propulsion  calculations  for  the  sled  are  discussed,  and  t.he 
El  Capitan  in  Yes^mite  rjatl.  Park  is  described  as  a  possible 
site  for  tliis  apparatus.  A  tabic  of  characteristics  of  fligrit 
trajectories  to  produce  weiglitlessness  of  maximum  duratior  for 
8  vehicles  is  included. 

62.  Army,  Research  and  Developinent  Cemmand,  Bioastronautics 

Research  Unit,  Redstone  Arsenal,  Ala. 

observations  on  heart  rate  AInTD  card IODYN Allies  DURING  WEIGHT¬ 
LESSNESS,  by  G.  E.  Burch  and  S-  J.  Gerathewohl,  Rept.  no. 
CSCRD-16-5,  13  Nov  59,  pp.,  5  figs.,  3  this.,  18  refs.. 

Also  in;  Aerospace  Med.,  v  31^  no.  8,  Aug  60,  pp.  661-669- 

A  review  is  presented  of  various  experiments  conducted  in 
the  United  States,  Russia,  and  Italy  on  the  cardiodynamic 
effects  of  acceleration  and  weightlessness.  Tachycardia  and 
changes  in  the  EKG  within  normal  ranges  were  generally  noted 
A  tendency  to  prolonged  and  fluctuating  tachycardia  in  the 
early  stage  of  weightlessness  and  decreased  cardiac  activity  in 
later  stages  was  observed  The  entire  series  of  experiments 
demonstrate  that  the  stresses  imposed  by  acceleration  and  the 
episodes  of  weightlessness  encountered  in  aircraft  and  biologic 
missile  flights  are  well  within  the  range  of  tolerance  of  the 
human  and  animal  organism. 

63*  Armed  Services  Technical  Information  Agency,  Arlington,  Va. 

BIO-ASTRONAUTICS  -  AT^I  ASTIA  REPORT  BIBLIOGRAPHY, 

Feb  59,  AD  211  775,  157  PP 

This  bibliography  covers  the  literature  from  1952 “1958* 

6k.  Armed  Services  Technical  Infonnation  Agency,  Arlington,  Va. 

BIO -ASTRONAUTICS:  AN  ASTIA  REPORT  BIBLIOGRAPHY,  Feb  60, 

AD  233  000,  U3  pp.,  (Suppl.  to  AD  211  775)- 

Previous  bibliographies  have  covered  the  literature  on 
bio-astronautics  through  1958*  This  supplemental  bibliography 
brings  the  subject  matter  up  to  date  through  1959  insofar  as 
report  literature  represented  by  ASTIA  holdings,  is  concerned. 

65.  Armed  Services  Technical  Information  Agency,  Arlington,  Va. 

BIO -ASTRONAUTICS:  AiN  ASTIA  REPORT  BIBLIOGRAPHY  (U),  Feb  59, 

AD  306  007,  9  PP*,  ^8  refs.  (Secret  Report) 

This  bibliography  covers  the  subject  matter  from  1952 
through  1958  insofar  as  report  literature,  represented  by 
ASTIA  holdings  is  concerned.  (Unclassified  abstract) 
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66  Armed  Services  Technical  Information  Agency,  Arlington,  Va. 

310-ASTRONAUTICS :  AN  ASTIA  REPORT  BIBLIOGRAPIIY,  Feb  60, 

AD  315  200,  11  pp.,  (Suppl.  to  AD  306  007).  (Secret  Report) 

Previous  bibliographies  have  covered  the  iitprature  on 
bio-astronautics  througli  1958.  This  supplemental  bibliography 
brings  the  subject  matter  up  to  date  througli  1959  insofar  as 
report  literature,  represented  by  ASTIA  holdings,  is  concerned. 
(Unclassified  Abstract) 

67.  Augerson,  W.  S. 

"Physiological  Responses  of  the  Astronaut  in  the  MR-3  Flight," 
by  W.  S.  Augerson  and  C.  P.  Laughlin,  pp.  ^5-51,  in  :  RESULTS 
OF  THE  FIRST  U.  S.  MAlHiED  SUBORBITAL  SPACE  FLIGHT,  National 
Aeronautics  and  Space  Administration,  I981, 

Washington,  D.  C.,  II6  pp. 

Astronaut  Shepard  (on  his  suborbital  flight  on  May  5^  I96I) 
demonstrated  physiological  responses  to  5  minute  weightless 
flight  (interrupted  b>  23  seconds  of  retrofire)  were  uneventful. 
Acceleration-weightlessness  transition  period  produced  physio¬ 
logical  responses  within  the  limits  of  intact  function.  The 
relative  change  in  pulse  rate  in  going  from  weightlessness  to 
reentry  acceleration  was  camparable  to  that  in  going  from  1  g 
to  reentry  acceleration  on  the  centrifuge.  Special  senses, 
that  is  vision,  semicircular  canal  function,  and  hearing,  ap¬ 
peared  intact  throughout  the  flight.  (Author) 
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68.  Balakhovskii ,  I.  S. 

BIOLOGIC/J.  PR0BIi:MS  OF  lOTERPLAIIETARY  FLIGHTS,  by 
1.  S.  Balakhovskii  and  V.  B.  Malkin,  Piroda,  Aug  56,  (in 
Russian),  Also  in;  Behind  the  Sputniks,  ed.  by  F.  J.  Krieger, 
Public  Affairs  Press,  VJasliington,  D.  C.,  1958. 

69*  Ballinger,  E.  R. 

HUMAN  EXPFJ^IMENTS  IN  CUBGRAVITY  AND  PROLONGED  ACCELERATION, 

J ♦  Aviation  Med. ,  v.  23,  no  4,  Aug  52, 
pp.  319-321,  372,  2  tbls. 

The  physiological  problems  of  weightlessness  and  acceler¬ 
ation  are  presented.  Describes  experiments  I'un  on  the  hvunan 
centrifuge  at  the  Aero  Medical  Laboratory  to  determine  the 
optimum  acceleration  one  could  safely  undergo  in  attaining  an 
escape  velocity, 

70.  Barker,  C.  L. ,  Jr. 

SPACE  FLIGHT  ACCELERATION  SII^LATOR,  Planet.  Space  Sci., 

V.  7,  Jul  61,  pp. 
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Discussion  of  a  proposal  for  a  space  flight  acceleration 
simulator,  a  ground-based  training  and  research  facility,  which 
produces  the  acceleration-time  history  of  rocket  flight  and  the 
gravitational  fields  of  the  Moon  and  planets.  The  track  cap¬ 
tured  capsule  carries  several  trainers  or  hundreas  of  pounds 
of  equipment  through  programed  "flights"  which  duplicate  the 
conditions  of  boost,  zero-g,  and  re-entry,  or  any  combination 
thereof.  Tne  track  consists  of  a  horizontal  circular  track  cf 
1,000-ft.  diameter  connected  to  a  vertical  track  with  a  total 
he i gilt  of  about  one  mile. 

71.  Bauer,  L.  H. 

SPACE  MEDICINE,  West  Vir  Med.  J.  ,  v.  hQ,  no.  11 
Nov  52,  pp.  326-327. 

A  review  of  space  medicine  and  the  problems  that  man 
faces  in  space  flight. 

72  Benedikt,  E.  T. ,  Ed. 

WEIGHTLESSNESS  -  PHYSICAL  PHENOMENA  AITD  BIOLOGICAL  EFFECTS, 
Plenum  Press,  New  York,  I96I,  I70  pp 

Content  s  include : 

Levine,  R.  B.,"Zero  Gravity  Simulation,  "pp.  135-1^^3^ 

8  figs,,  3  tbls.,  3^  refs. 

Simons,  J.  C., "Current  WADD  Weightless  Research," 

pp.  15^-155,  tbl. 

Brown,  E.  L. ,  "Human  Performance  and  Behavior  During 
Zero  Gravity, "pp.  156-I7O,  ^  figs. 

73 •  Benson,  0.  0. ,  Jr. 

PHYSICS  AIMD  MEDICINE  OF  THE  ATMOSPHERE  AND  SPACE,  Ed.  by 
0.  0.  Benson,  Jr.  and  H.  Strughold,  New  York,  Viiley  and  Sons, 

i960,  645  pp. 

Contents  include: 

Strughold,  H.,  and  0.  L.  Ritter,  "The  Gravitational 
Environment  in  Space,"  pp.  134-142, 
tbl . ,  4  refs. 

Gerathewohl,  S.  J.,  and  J.  E.  Ward,  "Psychophysiologic  and 
Medical  Studies  of  Weightlessness," 
pp.  422-434,  6  tbls.,  37  refs. 

Lovelace,  W.  R.,  II  and  A.  S.  Crossfield,  "Biomedical 

Aspects  of  Orbital  Flight,"  pp.  447-463, 

5  figs.,  tbl.,  18  refs. 

74.  Bergeret,  P. 

LIFE  IN  THE  WEIGHTLESS  STATE  (LA  VIE  DANS  IN  MILIEU  SANS 
PESANTEUR),  A.  Tomes,  v.  7,  I952,  pp.  219-224 

75.  Beritov,  I,  S. 

THE  MECHAI^ISM  OF  SPATIAL  ORIENTATION  IN  MAN  (O  MEKHAI^IZME 
PROSTRANCTVENNOI  ORIENTANCII  CHAIOVEKA),  Zhur .  Vysshei  Nervnoi 
Deyatel'  nosti,  v.  9,  1959^  PF*  3-13,  (in  Russian) 
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P.  L. 

SEVERAL  PirYSIOLOGICAL  ASPECTS  OF  '’VJEIGHTLESSNEGS'’  (QUELQUES 
ASPECTS  PJiYSIOLOGIQUES  DU  VOL  "SANS  PESANTEUR"),  by  P.  L.  Biget 
and  H.  Boiteau,  Fusees  et  recherche  aeronautlque^  v.  2, 

1957,  pp.  161-165. 

Bowring,  J.  I.  R. 

A  }[YPOTi[ETICAL  MISSION  TO  SPACE  IN  A  THREE -MAN  SEALED  CABIN, 
by  J.  I.  R.  Eowring  and  B.  P.  Ebert,  Planet.  Space  Sci.,  v.  7, 

Jui  6i,  pp.  309-323- 

Discussion  of  tiie  problems  involved  in  a  30-day  orbital 
mission  including  the  accelerations  during  launch,  weightless 
flight,  cabin  layout,  higl'.-acceleration  crew  seats,  restraint 
systems,  feeding  devices,  and  human  elimination  devices. 

Brown,  J.  L. 

ORIENTATION  TO  THE  VERTICAL  DURING  WATOR  IMMERSION, 

Aerospace  Med.,  v.  32,  no.  3,  Mar  61,  pp.  209-217,  15  refs. 

Investigation  conducted  on  human  subjects  in  the  Navy 
Underwater  Escape  Training  Tank  to  determine  the  extent  of 
possible  disorientation  in  a  liquid  environment  'vdien  visual, 
tactual,  /  inciesthetic ,  and  buoyancy  cues  are  eliminated  to  a 
large  extciU  It  is  shown  that  with  a  moderate  amount  of  dis- 
orienta  1.  i ...ooion,  tiie  subjects  tend  to  lose  their  orientation 
to  the  vertical  when  immersed  at  a  depth  of  I8  to  25  ft. 

Butz,  J.  5. ,  Jr. 

/J-L  IN  A  WEIGHTLESS  DAY’S  WORK,  Air  Force,  v.  no.  4, 

Apr  61,  pp.  II2-II3,  6  figs. 

A  variety  of  experimental  hardware  to  aid  human  performance 
in  svbgravity  is  being  designed  and  evaluated  in  the  Air 
Force’s  expanding  research  into  problems  of  weightlessness. 
Zero-gravity  research  in  a  modified  C-I3I  aircraft  at  Wright 
Air  Development  Division,  Wrigiit-Patterson  AFB,  Ohio,  has  re¬ 
sulted  in  the  construction  and  testing  of  more  than  five  sepa¬ 
rate  stability  and  propulsion  s]^  stems  for  men  floating  freely 
in  space . 

Brown,  E.  L. 

HUMAN  AI^D  SYSTEM  PEPFORMAiNCE  DURING  ZERO  G,  Paper  presented  at 
SAE-AFOSR,  Aslronautic  Symposium,  12-l4  Oct  60,  Los  Angeles, 
Calif.,  Preprint  no.  2301,  5  PP* 

General  discussion  of  the  following  problems  during  zero 
g:  human  performance  on  motor  and  mental  tasks;  locomotion  in¬ 

side  and  outside  large  space  vehicles;  human  perceptive  ori¬ 
entation;  behavior  of  liquids;  fluid  transfer  problems;  and 
heat  transfer  problems.  The  study  is  largely  the  outcome  of 
research  using  a  C-I3I  transport  aircraft  flying  in  a  Keplerian 
trajectory,  during  which  about  15  sec.  of  zero  g  can  be  produced. 
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ul.  Brovn,  E.  L. 

Z£?0  GT^AVITY  'PESTS  SHOW  MAN  CAN  ADJUST  TO  SPACE,  Aviation 
V.  69,  no.  25,  22  Dec  58,  pp.  52*53,  55 

'  Experirp.entG  conducted  during  the  past  six  months  both  in 
the  lnborator>  and  in  actual  flight,  in  \^*ich  short  periods  of 
zero  Gravit;>  were  achieved,  reveal  that  there  is  no  serious 
decrement  in  man's  performance  under  tliese  conditions.  Ac- 
cordini^  to  Capt.  Edvard  L.  Brown,  chief  of  tlie  Crew  St, at  ions 
Research.  Section  of  the  Aero  Medical  Laboratory’s  Engi reerl ng 
Psychology  Branch  at  Wright  Air  Development  Center  in  Dayton, 
Ohio,  the  experiments  indicated  that  special  provisions  such 
as  wider  spacing  of  switches  and  levers,  or  springs  or  other 
restraints  to  prev'cnt  the  arm  from  overshooting  when  reaching 
for  objects,  x.eed  not  be  considered  in  future  space  cabins. 
Witl'iout  exception,  the  subjects  were  able  to  a4Just  to  zero 
gravity  conditions  within  seconds.  It  may  be  that  longer 
periods  of  zero  gravity  and  further  tests  may  upset  the  con¬ 
clusions  readied  to  date,  but  as  of  now,  weightlessness  does 
not  appear  to  create  as  serious  a  problem  for  crew’S  as  bio¬ 
medical  scientists  had  predicted. 

82.  Brown,  E.  L. 

MAN’S  ANTICS  DURING  ZERO  GRAVITY,  SAE  J.  ,  v.  69,  Feb.  6l, 

pp  52-54. 


Description  of  sensations  experienced  during  brief  periods 
of  zero  g  produced  in  a  C-1313  transport  aircraft.  The  neces¬ 
sity  of  magnetic  shoes,  and  of  experiences  w'ith  their  use,  are 
mentioned . 


83.  Browri,  E.  L 

RESEAIdli  ON  IRJMAI^  PERFORivlANCE  D^JRING  ZERO  GRAVI'TY,  Paper 
presented  at  the  1959  Meeting  of  the  Aero  Medical  Assoc., 

27-29  Apr  59>  Los  Angeles,  Calif.,  Abstracted  ir :  Aerospace 
Med.,  V.  30,  Mar  P-  177- 

This  laboratory  is  conducting  research  on  several  aspects 
of  human  pf^rformance  during  zero  gravity  periods.  The  zero 
gravity  condition  is  produced  by  flying  a  C  I3IB  aircraft 
through  a  Kepler ian  trajectory.  Periods  of  apparent  weight¬ 
lessness  lasting  from  12  to  15  seconds  can  be  achieved. 

Several  experiments  on  simple  motor  tasks  are  being  conducted. 
One  experiment  is  concerned  with  the  speed  and  accuracy  of 
humans  making  vertical,  rotary  switch,  push  button  switch, 
toggle  switch  and  horizontal  motions.  Motion  pictures  have 
been  taken  of  human  subjects  during  unrestrained  free-floating 
in  the  cabin  of  the  aircraft.  Tlie  motion  pictures  demonstrate 
that  nearly  all  subjects  tend  to  use  underwater -type  swimming 
motions  to  assist  in  the  control  and  locomotion  of  their  bodies 
during  zero  gravity  periods.  These  motion  pictures  will  be 
shown  at  the  presentation  of  this  paper.  The  pilots  on  this 
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experiment  (including  the  author)  report  no  £^reater  dilTicull> 
in  ri>inc  the  airplane  durin^  zero  [gravity  than  during  normal 
(jravity.  The  cubjectc  who  have  experienced  free-floating  in 
the  cabin  during  the  zero  gravity  periods  report  that  the 
feeling  of  complete  weightlessness,  with  no  restraints  on  the 
bod;> ,  is  very  e.dii larating.  In  as  much  as  the  zero  gravity 
experiments  are  continuing,  it  is  expected  that  at  the  time 
this  paper  is  pj-esonted  the  results  of  several  controlled  ex¬ 
periments  on  hiu.ian  performance  during  zero  gravity  will  be 
reportable . 

C 

Caidin,  M. 

AVIATION  AiND  SPACE  MEDICLNE:  MAN  CONQUERS  THE  VERTICAL  FRONTIER, 
by  M.  Caidin  and  G.  Caidiri,  E.  P.  Dutton  &  Co.,  Inc., 

New  York,  I962,  215  PP* 

This  is  a  popular  treatise  on  aviation  and  space  medicine 
illustrated  with  many  photographs.  Topics  discussed  include 
the  upper  atmosphere,  historical  aspects  of  aviation  medicine, 
high  altitude  flight,  oxygen  supply  during  flight,  decompres¬ 
sion  chamber  flight,  pi ^ ssurization  and  pressure  suit,  ex¬ 
plosive  decompression,  gravity,  vertigo,  zero  gravity,  and 
escape  and  survival. 

California  Inst,  of  Technology,  Jet  Propulsion  Lab.,  Pasadena 
SPACE  TRAVEL,  by  B.  Anderson,  Literature  search  no.  66, 

18  Apr  50^  19  PP- 

A  compilation  of  unclassified  references  associated  with 
the  problems  of  space  travel  with  special  emphasis  on  the 
physiological  aspects. 

Campbell,  P.  A. 

THE  PRESENT  STATUS  OF  THE  PROBLEM  OF  WEIGHTLESSNESS,  by 
P.  A.  Caj.ipbell  and  S-  J.  Gerathewohl,  Texas  State  J.  Med., 

V.  y) ,  no.  U,  Apr  59>  PP-  267-27^. 

V/eightlessness  is  discussed  from  the  point  of  orientation, 
control,  space  sickness,  cardiodynamics,  and  nutrition  and 
elimination. 

Canada,  Defence  Research  Board,  Ottawa 

A  SELECTED  BIBLIOGRAPhT  OF  THE  OPEN  LITERATURE  ON  AVIATION 
MEDICINE,  19^+5-19^5,1  by  C.  D.  Gowdey  and  J.  W.  Pearce,  Jul  55- 

Celent,  C. 

PIUMAN  FACTORS:  NEVEST  ENGINEERING  DISCIPLINE,  Electronic  Ind., 

V.  19,  no.  2,  Feb  60,  pp.  85-lCO,  I6  figs.,  3  tbls.,  33  refs. 

Rapid  technologic  advances  have  generated  problems  con¬ 
cerning  man -machine  compatibility  that  call  for  an  exhaustive 
knowledge  of  human  behavior.  These  problems  are  especially 
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critical  In  preparing  for  space  travel,  in  than  man  and 
the  machine  must  be  assigned  the  functior  each  performs  best. 
The  space  traveler  must  be  protected  a^ains"  high  or  complex 
acceleration  forces  and  we igiitlessr.es 3,  and  the  effectc  of  ex¬ 
tremes  of  pressure ;  temperature^  hirmidity,  radiation, 
and  vibration.  Descriptions  are  given  of  various  programi^  frcin 
industry,  goveiTiment^  non-profit,  organizat.iorr ^  and  piiva’:e 
consulting  lirms  which  are  attempting  to  solv^  these  rroblems. 
Included  are  studies  on  the  effect  of  notion  and  vi^'ratior*  or? 
the  ability  of  the  pilot  to  control  his  craft,  the  d^-. loprm^r.t 
of  tel  empiric  devices  for  moni'^oring  physiologic  Tesponr.es 
durir-g  space  travel,  and  for  lunar  suit  communication,-  rye  terns; 
the  development  of  a  satellite  simulator  to  facilitate  the  d- - 
sigTi  of  living  and  working  conditions  in  future  e x tended -t’' : p 
space  vehicles;  and  the  development  of  analog  computers  to 
simulate  control  situations  in  manned  space  vehiclf^  re-^ntry. 

89*  Chernov.  V  N. 

RESEARCH  ON  THE  FLIGHT  OF  A  LIVING  CREAr.iPE  IN  Al^  ARTlFiOAL. 
EARTH  SATELLITE,  by  V.  N.  Chernov  and  V.  1.  Yakovlev,  ARS  J  , 

V.  ?9,  no.  10,  pt.  1,  Oct.  59^  pp.  736-7^^2,  10  figs. 

A  detailed  description  of  Soviet  research  leading  up  to 
the  flight  of  Sputnik  II  is  given  along  with  an  ar.alysis  of 
the  actual  flight. 

90.  Clamarir:,  H.  G. 

NiEDlClNE  A!;D  SPACE  FLIGHT:  MAT!  IN  OAF SdLE^MEDJZIN  LhT 
PAl'MFAHPT;  DEF  MENSCH  IN  DER  KAPSEL' ,  Flugkorper  <;  Wi^.^bad"- ) . 
V.  ?;  'o.  L.  Jar,  60,  pp.  I6-I8.  (in  German) 

In  a  lecture  delivered  at  Dusseldorf,  Germany,  ‘'he  author 
revie-wed  current  and  projected  areas  of  investigation  ir.  the 
medical  problems  of  space  flight.  The  subjects  discussed  ;.m- 
cludei  acc<=‘leratior.  tolerance,  weightlessness,  '^.ne  use  of  pr‘=‘s 
sure  suits,  hazards  pf  V9n  Allen  belt  radiations,  tn^  food 
requirements  and  techniques  for  space  flight  feeding,  methods 
of  -cycling  water  and  of  CO2  -0^  exchange,  isolation,  and 
tolerance  to  high  dry- heat  temperatures. 


91.  Clark,  C.  C. 

’’GRAVir/  PROBLEMS  IN  MANNED  SPACE  STATIONS",  by  C  C  Clark 
and  J.  D.  Hardy,  pp.  IOL-II3,  2  tbls.,  71  refs.,  in; 
Proceedings  of  the  MANITED  SPACE  STATIONS  SYMPOSIItM, 

20-22  Apr  60,  Los  Angeles,  Calif,,  Publ.  by  IAS,  New  York, 
i960,  322  PP»^  Also  as;  Naval  Air  Development  Center,  Aviation 
Medical  Acceleration  Lab.,  Johnsville,  Pa.,  Kept,  no  MA-6033> 
29  Mar  61,  AD  255  592,  30  pp. 

Unpowered  flight  above  an  atmosphere  will  produce  weight¬ 
lessness  throughout  a  non-rotating  space  vehicle  or  along  the 
axis  of  rotation  of  a  rotating  vehicle  and,  if  man  is  to  live 
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Ir:  space  s^a'.icn-.  the  relaMv^  rrerits  a:id  probl»^r.i?  of  living, 
ir.  a  (VI aviiational  oi*  in  a  weig:n\le?r  *^-nv i rorimenr  r.iust  be  re¬ 
solved.  Fou^  points  cor.c«rpln{^  this  problem  are  emphasized: 

(a)  Hestralr'^.  co^h  lor  mar  and  for  moveable  objects, 

will  have  ic  be  developed  for  use  in  the  weighs  Les.s  (zero  G) 
state;  (b)  In  a  rotating  iz^pa'e^  ‘^*at.;or.,  velocii  ics  of  linear 
or  anQilar  rTiO^  Ions  of  th-*  ii'^ad  may  have  to  be  i.ep^  of  low  mag- 
n  i"”  tde  by  '  iS ;  rit  re  r  ♦  ra i r.  t  -  and  pos  -•  ib  1  y  ^ye  pr  i  sm  dev  i  ces 
mirrci  walUy,  ,  ^c  » '--dcce  rc^ed  for  h^^ad  motions^  to 

avoid  disoi  ientint^  illusions  and  r.aasea;  (c)  Normal  growth  of 
the  embryo  arid  th*^  vour.g  ur.d  normal  repair  of  adult  tissues, 
such  ar  bone  and  muscle,  which  are  affected  in  cellular  pat¬ 
terns  by  force  01?"^  r  ibut  ions .  me^  require  artificial  gravity; 
(d)  It  may  ue  necessary  to  develop  exercises  and  other  pro¬ 
cedures  to  use  prior  to  changes  of  acceleration  level  to 
restore  or  develop  tolerance  to  the  new  level  in  spite  of 
acclimatization  to  the  old  level . 

92.  Clark,  R.  T. 

BASIC  RESEARCH  PROBLEMS  IN  SPACE  iiEDICILT:  A  REVIEW,  by 

R.  T.  Clark.  H.  G.  Clamann,  B,  Balke,  F,  C.  Tang,  J.  D.  Fulton, 

A.  Graybiel  and  J.  Vogel.  A‘=‘rospace  M^d, ,  v.  3I,  no  7^ 

Jul  60,  pp.  553-577,  tbl.,  refs  ' 

Report  includ'=^?  studies  of  the  subgravity  state  during  para¬ 
bolic  flight,  bio-packs  for  satellites,  disorientation  in 
pilots,  closed  ecologi:al  systems,  survival  of  terrestrial 
organisms  under  ex'^reme  err'irorjn^ntal  conditions,  and  physio¬ 
logical  aspects  of  ^.raining  and  selection  for  manned  extra¬ 
terrestrial  fligiits. 

93 •  C iemedson ,  C .  J . 

SOME  BIOPHiSTCAL  AND  MEDICAL  PROBLEMS  Iif/OLVED  IN  MANNED  SPACE 
FLIGHT;  A  REVIEW,  As ’ronaut.iV;  •.S'crkholin) .  v.  1,  no.  1, 

1958,  pp.  9-36. 

Tlie  following  medical  and  biological  problems,  wliich  have 
to  be  solved  before  th^  firsu  mar  r.ed  space  flight  will  be 
possible,  are  reviewed:  effects  of  gravitational  stress; 

the  effects  of  loss  of'  I  i  fe -sust.aln  ing  properties  of  the  ter¬ 
restrial  atmosphere;  the  problems  of  food  and  water  supply  and 
of  waste  disposal  during  long  ^rips;  and  effects  of  t.he 
physical  s’‘re;:ises  of  -orifiremert  ir  a  narrow  cabin  under  ab¬ 
normal  and  adverse  physical  conditions.  The  accelerations 
necessary  to  r^ach  orbital  or  estape  velocity  can  be  w^ll  tole¬ 
rated  by  a  trained  crew  properly  positioned  with  respect  to 
the  direet.ior.  of  the  accelerative  forces.  The  reduced  gravity 
or  zero  gravity  ^experienced  wiien  a  satellite  or  a  space  vehicle 
is  coasting  freely  in  space  t?  supposed  to  cause  no  serious 
disturbances  of  rh<^'  normal  physiological  functions  of  the  body% 
but  orien tatiO-u  and  '^•o-or dination  ma>  be  difficult  daring  the 
w’-'ightless  st.at^  before  adaptation  to  the  now  situation  has 
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place.  In  ^he  case  of  long-lasting  trips.  t'*'e  storage 
protlem  of  oxygen  and  air-purification  chemicals  as  well  as  cl’ 
food  and  water  may  become  critical.  Phot osymx the t^c  air  p^ri - 
fi cation  and  food  synthesis  from  algal  material  ma>  be  tne 
solution  in  the  future.  Exposure  to  the  heavy  compoi.ents  of 
primary  rosmic  radiation  and  hits  by  meteorites  may  concit^jte 
a  rick,  the  magnitude  of  'which  is,  however,  not  yet  i 

known . 

9h.  Cocke tt.  A.  T.  K. 

APTBONACTIC  ■  TlOLITHIASiS :  A  HAZ/^PD  DUP  nJG  PROLONGED 
WEIGHTLESSNESS,  by  A.  T.  K.  Cockett,  C.  C  Beehler  and 
J.  E.  Roberts,  Paper  read  by  title  at  the  1962  Meeting  cf  t 
Aerospace  Medical  Assoc.,  9-12  Apr  62,  Atlantic  City.  N.  c., 
Abstract.ed  in:  Aerospace  Med.,  v.  33,  no.  3^  Mar  62,  p. 

A  good  physical  exercise  regime  will  nelp  prevent  musctlai 
atrophy  during  prolonged  weightlessness,  but  the  prese-^vation 
of  the  skelet,al  system  is  another  matter.  Wei  ghtlessne  wiii 
remove  the  stress  of  gravity  which  normally  provides  stimu.uc 
for  osteoblastic  activity  with  calcium  deposition  in  11**=  boi.y 
matrix.  Acute  osteoporosis  (e.g.  in  polio  patients)  not  ir. - 
frequently  produces  urinary  stones  in  young  patients^  because 
of  immobilization  and  calcium  reabsorption  form  long  bon^*= 
Increased  urinary  sedimentation  during  prolonged  fliglit  may 
also  contribute  to  calculus  formation.  A  review  of  suet  etjo- 
logrc  factors  in  urolithiasis  and  prophylactic  measures  will 
be  presented. 

95.  Coe,  L.  A. 

COME  NOTES  ON  THE  REACTIONS  OF  AIRCRAFT  PILOTS  TO  ZERO  GRAVI''7, 
J.  Brit.  Interplanet,  Soc.,  v.  I3,  no.  U,  Jul  5^.  p  24U. 

Twenty  subjects,  all  qualifi»=^d  pilots,  were  subject-^d  to 
near-cero  gravity  for  periods  up  to  20  seconds  by  mar.'^ ever  ing 
a  Meteor  Mark  7  jet  trainer.  The  following  reactions  wer^  ob¬ 
served.  an  Irrjnediate  feeling  of  insecurity  resulting  in  a  re¬ 
flex  action  which  caused  the  subject  to  clutch  at  something 
usually  the  seat  or  the  sides  of  the  cockpit;  this  was  fol¬ 
lowed  by  a  sense  of  relief  and  relaxation;  simple  mechanical 
actions  could  be  performed,  depending  greatly  on  the  experience 
and  trust  of  the  subject  in  the  pilot  of  the  aircraft;  simple 
mental  arithmetic  could  be  done,  with  great  variation  ar^d  no 
obvious  pattern;  loose  floating  articles  tended  to  dist.ract 
the  subject;  most  subjects  allowed  their  arms  to  float  up  in 
front  of  them  unless  they  were  required  to  do  something;  no 
subject  felt  distress  or  nausea,  most  of  them  enjoyed  the  ex¬ 
perience;  dust  normally  present  in  the  aircraft’s  atmosphere 
was  soon  felt  as  a  considerable  nuisance. 
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96.  Combs,  N.  K. 

THOUGHTS  OU  IITrERFERENCE  WITH  GAGTOIC  ACTIVITY  DURING  PROLONGED 
WEIGHTLESSNESS,  Paper  presented  at  the  I962  Meeting  of  the 
Aerospace  Medical  Assoc.,  9-12  Apr  62,  Atlantic  City,  N.  J., 
Abstracted  in;  Aerospace  Med.,  v.  33,  no.  3,  Mar  62,  p.  332. 

During  prolonged  veightlessness,  it  is  believed  tiiat 
gastric  action  on  food  could  be  seriously  impaired.  A  review 
of  physiology  ‘exts  reveals  a  disagreement  on  the  role  of 
javiLy  in  stomacli  processing  of  food.  Tlie  weiglit  of  food  and 
liquids,  it  is  felt,  plays  an  important  role  in  their  passage 
from  the  fundus  to  the  pylorus  as  peristalsis  per  se  is  not 
considered  to  take  place  in  the  upper  stomach.  In  addition, 
it  is  difficult  to  see  how  the  orderly  exposure  of  food  to 
gastric  Juices  could  take  place  if  the  food  were  without  weight. 
Inasmuch  as  prolongq^  weightlessness  cannot  be  simulated,  we 
can  only  speculate  on  some  of  its  effects.  Gastric  difficulties 
could  pose  a  serious  threat  to  man*s  well-being  and  performance. 
Until  more  infomcation  is  obtained  from  early  space  ventures, 
providing  personnel  with  parasympathomimetic  or  anticholinergic 
agents  might  be  indicated. 

91.  Corazzi,  U. 

COULD  WE  LIVE  IN  SPACE?  (POSSIAI-D  VIVSRE  NELLO  SPAZIO?), 

Oltr*'^  il  cielo  (Rone),  v.  9,  no.  90^  1-19  Oct  6I, 
pp.  ^/l-27^,  (in  Italian). 

A  bio^rapliical  sketch  is  presented  of  Colonel  Professor 
Rodolfo  Margaria,  director  of  the  Institute  of  Physiology  of 
the  University  of  Milano.  Included  is  a  review  of  his  various 
studies  on  high  altitude  physiologyg  aviation  medicine,  space 
flight  physiology,  the  problem  of  mammalian  resistance  to 
acceleration,  protection  from  accelerative  forces,  the  effects 
of  zero  gravity  on  tiie  otolithic  apparatus,  respiration  and 
position  sense,  and  the  effects  of  interplanetary  voyages  on 
the  central  nervous  system  and  mental  condition. 

98.  Corkindale,  K.  G* 

PSYCHOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT,  New  Scientist  (London), 
V.  10,  no.  236,  23  M-y  61,  pp.  ^^97-499- 

The  effects  of  the  following  psj cliologicax  stresses  on 
performance  and.  beliavior  of  the  astronaut  are  summarized;  higli 
g  forces,  weiglitlcssness,  isolation,  restraint,  and  sensory 
deprivation. 

99'  Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  N.  Y. 

Tm  ABILI^ry  of  3UB^^ERGED  SUBJECTS  TO  SENSE  THE  GRAVITATIONAL 
VERTICAL,  by  W.  S.  Diefonbach,  Internal  research  no.  993-OOU, 

CAL  no.  OM-I399-V-I,  Jan  6I,  39  PP-  26  figs., 

2  tbls.,  21  refs.,  appen. 
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The  ability  of  human  L'iubjecT>s  t.o  perceive  the  v'^rMcal 
Subinerged  in  a  buoying  fluid  and  subjected  t.o  varyirg  amour  ' 
of  body  tilt  vas  studied  in  a  senes  of  pilot  exp«^r imen"' s .  prx- 
perimerj^ al  equipment  employed  attempted  to  minimize  positional 
cues  o’" her  than  those  arising  from  the  vestibular  apparatus 
and  visceral  sources.  Gross  ^.^rrors  in  perception  of  t  ne  verti¬ 
cal  were  made  by  all  subjects.  These  errors  were  repeatable 
within  riibjects,  and  had  a  higii  linear  correlation  with  the 
amount  of  body  tilt.  In  addition,  evidence  war  found  pr»^ - 

oision  iti  positioning  an  unseen  control  may  vary  with  body 
ti  1+ .  Possible  simulation  of  wel  glitlessness  and  impl  ica’ ion: 
for  design  of  space  controls  are  briefly  discussed  and  fur* h^r 
research  studies  are  suggested. 

100.  Cornell  Aeronautical  Laboratory,  Tr.c .  Buffalo,  N. 

THE  BEHAVIORAL  ASPECTS  OF  WEIGHTLESSNESS,  PART  1.,  by 

B  R  Bugelski,.  Contr.  AF  29(600)13314,  Kept.  no.  0-1  l8-;-V- 1 .. 

Nov  57,  41  pp. ,  5  figs.,  33  refs. 

The  present  report  is  concerned  with  an  evaluation  of  t-he 
literature  pertaining  to  the  capacities  of  organisms  ’o  adju^^t 
to  space  conditions,  especially  the  factor  of  vei ght le.ssnes^E  , 
and  its  bearing  upon  behavior.  Because  of  gaps  in  our  know¬ 
ledge  revealed  by  this  evaluation,  an  experimental  program  ir 
proposed  which  would  add  substantially  to  the  known  da^a.  Prior 
investigations  and  experience  have  indicated  that  various 
species  a.nd  classes  of  animals  (turtles,  r*ats,  monkeys  ar.d  man) 
can  survive  brief  periods  of  weigh'^' lessness  as  these  are  ap¬ 
proximated  in  current  aircraft  and  rockets.  Human  pilots  In 
aircraft  have  described  varying  degi'ees  of  effectiveness  over 
periods  of  up  to  about  20  seconds  of  weightlessnesr  .  Ar.imals 
have  survived  brief  rocket  journeys,  but  beyond  the  survival 
of  anesthetized  monkeys  and  some  apparently  successful 
"holding  on"  behavior  in  rats,  we  have  no  data  relating  to 
capacities  for  successful  reactions  to  signals  or  displays. 

The  experimental  proposals  describe  a  program  which  should 
establish  the  fact  that  monkeys  and  rats  can  cope  with  such 
.-Ignal  situations  while  under  weightless  conditions. 

101.  CORNELL  PROBES  WEIGHTLESSNESS,  Aviation  Week,  v.  68,  no.  2 
13  Jan  58,  pp.  26-28,  fig 

An  outline  of  work  being  done  at  Cornell  Aeronautical 
Laboratory,  Inc.  for  Air  Research  and  Development  Command 
Investigation  of  the  efficiency  of  man's  intellectual  functions 
as  opposed  to  physiological  reactions,  during  weightless  vpace 
travel  in  rockets,  satellites  or  other  space  vehicles. 


David,  H.  M. 

V/EIGHTLESSNESS  LOWERS  PERFOR!4AI^C£ ,  Missil-^s  &  Rkts.,v,  8, 
no.  21,  22  May  6l,  p.  36. 

Physiological  and  psychological  studies  conducted  under 
conditions  of  veiglitlessness  have  brought  to  light  situations 
which  may  pose  a  serious  problem  to  space-flight. 

David,  H.  M. 

V.EIGHTLESSNESS  STILL  V^RRIES  SOVIETS,  Missiles  &  Rkts., 

V.  11,  no.  18,  29  Oct  62,  p.  27;  2  figs 

Russians  voice  concern  over  effects  of  prolonged  flight 
on  blood  production  and  tissue  regeneration. 

DESIGN  FOR  ZERO-G  DINING,  Machine  Design,  v.  32,  no.  26, 

22  Dec  60,  p.  12. 

A  space  kitchen  has  been  designed  for  feeding  one 
astronaut  at  a  time  in  a  weightless  state. 

D^iBridge,  L.  A. 

ADVENTURES  IN  SPACE,  Calif.  Inst.  Technol.  Quart.,  v.  2, 
Spring  61,  pp.  2-8. 
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Educational  Research  Corporation,  Cambridge,  Mass. 

A  BIBLIOGRAPHY  ON  FACTORS  RELATED  TO  MANNED  SPACE 

VEHICLES,  Contr.  N  61339  294,  ERC  proj .  496, 

Oct  59;  48  pp  ,  130  refs. 

Tills  bibliography  on  human  factors  related  to  manned  space 
vehicles  is  intended  to  supplement  other  listings  in  the  seune 
area  by  adding  to  rather  than  by  displacing  them.  A  list  of 
such  sources  is  presented  alphabetically  by  author  and  with 
annotations  that  are  intended  to  give  the  reader  some  idea 
vliether  the  citation  refers  to  something  he  might  be  inter¬ 
ested  in.  A  subject  index  is  included. 

ELEVATORS  TO  HELP  DETERMINE  EFFECTS  OF  REDUCED  GRAVITY  ON 
SUPERSONIC  PILOTS,  Tech.  Data  Digest,  v.  9,  I95O,  pp.  11-12. 

Discussion,  in  nontechnical  terms,  of  the  problems  in¬ 
volved  in  space  travel,  with  particular  attention  to  problems 
of  weiglitlessness,  orbital  phenomena,  travel  time  to  planets 
and  stars,  and  surface  conditions  on  the  planets.  The  import¬ 
ance  of  space  exploration  for  scientific  studies  is  discussed. 
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108.  ElLlr.gbO-,  H  V. 

"Avlatior  Medicine/’  pp.  221-?^*6,  it.;  CrCLOPEDJ.A  OP^  MEDL T  NE , 
SMRCEF/  AND  PPECI.ALTIES :  REV  IE  w' SERVICE  ^  Ed.  by  G.  M.  F^e-?oi 
and  E.  L.  Bortz,  Philadelphia^  F.  A  Davis  Company. 

i960.  88  refs. 

The  scope  and  implications  of  aviation  and  spac^  medic  ire 
are  s,.jminarily  discussed.  Cor^sideraMon  is  giv^^ti  ♦c 
general  and  specific  caresses  wiiich  may  be  encour.t.er ^d. 
medical  arid  psychiatric  problems,  air  travel  and  ^  rar  s.po^  ♦  a’.ior 
of  panierte  pilot  ar,d  astroraut  selection,  protec'^ivp  equip- 
mere,  and  clothing,  and  to  flying  safety  and  accider*^  Ir^volv 
ing  nuclear  weapons. 


109.  Errebo -Knudsen.  E-  0. 

FPACEFLIGH.f  MEDICINE:  BIOLOGICAL  PPOBLEr^S  OF  rPAVELlNG  0  F- 
FIDE  TIIE  SAFTHF  ATMOPPREPE  ^  PUMFAPTSMEDl  CM  .  DE  DIOLOG'FKE 
PR0BLEJ*tER  RED  OPHOID  LfDEN  FOR  JORDENS  ATMOFFAERE  ^  Na*>ir^r.s 
Verden  (Copenhagen),  pp.  1-8,  30-32.^  dan  60,  (.in  uarT^hY. 

Til  is  paper  summarizes  the  results  of  Russian  a*^.d  Am^rlrar. 
studies  in  spaceflight,  as  pre sen red  in  papers  a’  the  2nd 
World  and  ^^th  European  Congi'^^^ss  of  Aviation  Medicine  in  Rome. 
Oct  59*  Biological,  neurological,  and  physiological  probl'^ms 
are  considered;  some  results  of  experiments  with  arimals  are 
reported.  Some  details  from  Project  Mercury  are  giv^^p.  ard 
■"he  potential  dangers  of  flight  in  space  are  reviewed.  The 
possibility  of  human  life  on  other  planets  in  our  -olar 
is  discounted. 
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110.  FEW  FN^GIOLOGI lAL  ORANGES  NOTED  IN  MONKEY'S  WEIGHTLESF  pLLGH^ 

Avla^  iOr  Week^  v  69.-  no.  25.  22  Dec  58,  p.  2^. 

Th‘^  longest,  weightless  period  achieved  thus  far  wf"h  a 
prlmat^  ^3-3  min.)  produced  no  significant  ph.ysiclogieal 
change c  a  1- pound  squirrel  monkey  fired  3^0  miles  into 

space  i’^  an  Army  Jupi  +  er  intermediate  range  ballistic  missile 
nose  cone  as  part  of  a  Joint  Navy-Army  medical  exp^rimer^.  Er. 
clofel  in  a  small  met:al  cylinder  placed  inside  a  larger  cap¬ 
sule,  ”Ccrdo"  was  placed  supine  with  his  knees  draw^  over  his 
cnesn  and  equipped  with  gear  t-o  measure  hi:  hear"  action, 
blood  pressure  respiration,  pulse  rate.,  and  voice  response. 
Special  instruments  were  installed  to  measure  the  temperature 
and  pressure  inside  the  smaller  cylinder.  A  physiological 
t^lemer.rio  system  developed  by  Captain  Nornjan  L.  Parr,  chief 
of  the  Navy’s  aviation  and  space  medicine  program  and  a  "^le. 
metric  system  developed  by* the  Army  provided  informatior. 
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111.  Flecker,  J.  F. 

MAN  IN  SPACE,  Air  Force,  v.  Al,  no.  3,  Mar  58, 
pp.  109-1x7,  120-123^  25  figs. 

A  review  Is  presented  of  (l)  the  battery  of  psychological 
testings  which  volunteer  airman,  Donaid  G.  Farrell,  underwent 
in  a  U.  S.  Air  Force  space-cabin  mock-up,  and  (2)  of  a  multi-g 
acceleration  experiment  carried  out  by  Colonel  John  Stapp,  in 
wliich  effects  of  higli-speed  blastoff  were  duplicated.  The  re- 
.sults  are  interpreted  as  showing  surprisingly  high  human 
tolerance  levels.  A  state  of  ^sightlessness  could  so  far  be 
produced  experimentally  for  short  intervals  only,  but  results 
indicate  that  proper  training  in  and  orientation  about  condi¬ 
tions  Oi.’  weigiitlessness  would  eniiance  human  performance  during 
zero  {gravity.  The  use  of  such  items  as  padded  ’’highchair s” 
for  seats,  squeeze  tubes  for  feeding,  and  suction-cupped  shoes 
for  walking  is  recommended.  The  creation  of  artificial  gravity 
by  means  of  rotation  of  the  craft  is  considered  less  desirable 
for  combating  weightlessness  problems.  To  meet  the  oxygen  re¬ 
quirements  of  space  man,  a  closed  biological  cycle  system  is 
recommended.  Such  a  system  would  be  a  necessary  requirement 
on  long  space  flights  and  may  solve  the  problems  of  space - 
flight  feeding  and  of  human  waste  disposal.  Hazards  imposed 
by  cosmic  radiation  and  meteorites  have  still  to  be  coped  with, 
and  certain  ps;ychological  problems,  such  as  the  effects  of  a 
"feeling  of  detachment"  on  a  space  traveler,  have  not  as  yet 
been  solved.  It  is  predicted  that  the  North  American  X*15> 
which  is  to  be  launched  in  1959>  will  reveal  a  great  number  of 
data  on  heretofore  unanswered  questions.  Its  pilots  will  face 
longer  periods  of  zero  gravity  and  will  be  compelled  to  .make 
quick  decisions  under  near-zero-gravity  conditions.  They  will 
be  exposed  to  speeds  of  from  Mach  5  to  Mach  7-  The  operational 
range  of  the  X-15  is  expected  to  be  about  450  miles.  In  con¬ 
clusion,  the  author  presents  some  speculative  ideas  concerning 
the  construction  of  space  stations,  lunar  trips  from  these 
stations,  and,  eventually,  trips  to  some  of  the  planets,  such 
as  Mars  and  Venus. 

112.  Flickinger,  D. 

ZERO  GRAVITY  EFFECTS  LARGELY  UNKNOWN,  Aviation  Week,  v.  YO, 
no.  1,  Jan  59^  PP-  35-39- 

This  is  one  part  of  a  survey  on  the  ability  of  man  to 
function  usefully  in  the  weightless  state.  Existing  data  on 
this  and  other  bio-medical  aspects  of  space  flight  are  re¬ 
viewed  briefly  and  discussed  in  terms  of  physiological  effects 
and  indications  for  new  types  of  equipment.  The  physiological 
parameters  include  motion  sickness,  gastrointestinal  problems, 
and  skeletal  muscle  activity  problems.  Types  of  equipment 
needed  include  all  manner  of  devices  for  simulators  and 
trainers  plus  those  for  food  storage  and  dispensing. 
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I  S  F?OM  r-iO'’GHT  TO  REALITY  (  BIO -NffiDIG/J.  PROBLEMS  0?  PI  ) 

OT  MECIlTi  K  DRIST^'ITEL’NOSTI  (MTIDIKO- BIOLOG lOHFSK IE  rPOBIFY^ 
KOcMLGPJl'KCHGO  FOLETA)  ,  Voer.r;0-Med.  Zh.ir>  (Moscow).  19-i. 

•"iC.  S,  pp.  3-9>  (in  Russian).  Al'=o  in;  Military  Med.  J.  ;  ; 

19^j1  :  no.  9}  PP»  3-L2.  Also  as;  ■/.  3.  Joint  Publ.  Fe-^9r 
S^T'^..  Washington,  D.  C.,  TraiiS.  no.  10052  {l^7h-l\/K?y 
n  Aug  61. 

L'ci^^ntific  preparations  l^-ading  the  mafi-Ti.-ort;2  * 
^atelli'e  fligyit.  on  12  Apr  6l^  arc  discussed  in  d^-^tail.  r'j 
nnd  '-ateiliie  Lliglits  carrying  biological  naterials  w.-rr 

work  CU+  pi'oblems  associated  with  flight  dynoTii^  -'  ( g-  to :  s 
raise,  vibration^  weightlessness),  problems  stemming  from 
pnysi^al  characteristics  of  outer  space  (cosmic  radla"^:on 
me’’.eor‘=.  temperature  changes,  lack  of  atmosphere),  ard  p>'Ot..Iern' 
asso  .  la^ed  with  the  internal  cabir*  envi  rorjnent  (mi  croclima^*^ , 
i  relation,  diurnal  rhythm  disturbrances  ) .  Resul'^-  were  sati.-'.  • 
factory  ar.d  information  on  opt  inn  mi  conditions  for  f'l  .-nu- 

regard  to  cosmic  radiation,  acceleration  growth  and 
ration  v^pr^  ‘^hown  for  onion  and  Higella  seeds  after  fligt.t^ 
as  w^ll  as  an  increase  in  the  frequency  of  chromosomal  ab^is- 
Mon.^  in  root  cells,  bone  marrow  cells  of  mice,  and  gro*wth 

of  plants.’  Also  the  frequency  of  dominant  and  r^rec  _ 

LpM-ial  factors  in  Drosophila  was  increased  after  a  2^ - 
hour  ra’^llite  flight.  Isolation  and  w^igjit lessnes'^  proved  ’o 
be  lp-«pr  problems.  A  complete  ecological  cycle  sirnulatlrg 
coT"d'MOu-  on  earth  is  envisioned  for  longer  space  fligh*  r 
wi  r.n  a  larger  crew. 

lU.  Fukuda  K. 

THE  EF^OTS  OF  VARIATIONS  IN  GRAVITY  ON  THE  MOSCLE  TO® 
fJIPYOIJ^  NO  HENKA  GA  KINKINCKO  NI  OYOBOSU  EIKYO)  (Abstract,  bv 
K.  Fukuda.  T.  Tokida,  S.  Aoki  and  T,  Takeuchi,  Proceedings  of 
the  Japanese  Society  of  Aviation  Medicine  and  Psychology 
‘*Nihor  Kcku  Igaku  Sh Inri -Gakkai  Kiroku)  (Tokyo),  no.  7. 

May  59;  p.  3;  ( Ir.  Japanese). 

Tr.^  effocn^  of  gravitational  manges  on  tr.e  ^.oni'  lanyrin- 
♦hir.e  reflex  in  animals  were  s'^udied.  Animals  subje-  ted  o 
d^celeratior  .  free  fall,  and  motion  along  a  Keplerian  tra- 
jpc“^ory  were  observed.  The  effects  of  an  increase  ir  the 
gravitational  forces  were  studied  employing  linear  and  rota¬ 
tional  acceleration.  The  resalts  show  that  labyr  i r.^hi ne  co*^- 
■^rci  neck  muscle  tonus  is  affe-^ted  by  rhanges  in  grav;  t.at  io*  al 
forces,  and  that,  the  rotation  and  flexion  reflex  of  the  ne.-. x 
subsequent  to  unilateral  labyrinthectomy  is  abolished  ur.d'^r 
conditions  of  weightlessness  (during  free  fall,  Keplerian  v*-a- 
jectory)  to  the  point  of  being  difficult  to  observe. 
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'Hir^ahold  of  Fpa?^” 

"  P^  orn  Av  1  a  V  iO"'  M^d  U~  i  r.  •■■"  *  v^ pa  ^  N'a d :  1  ” 

"5a  1c  Fac*>0’"  '  ir  Marj.ed  Spa  '  a '.-.C". - ’' 

"Bicm^d'.cal  A^p*-?"?  of  Spa^-^*  F.ivcr**' 
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"Tn^  E!'Cir-^er‘^d  Er'-^i,  cf  "pa"® 

Icle" 

"H^.ar.  Per formarce  i'^.  Spac®" 


G^ra*,h®-/c.al  .  S  .  J  ^  "Wei  ght.1^  ^ 

P^lls  ,  S  B.  ana  G.  A  Berr/  "Ob’^^r  va  ^  ior  *  :  *  H:gf.  • 

Al^i^ud®  .'“eal®d -Cabl’'  6al:cc-  F'l'gn*. " 

.  B  -  "Exper iraennal  S^udie^  on  * nr- d  .  * loM”  p 

of  Ma"  for  Fpac®  'Lrews” 

"ampb®:!  P,  A  /'E^^cape  and  Survival  Dirlng  Spa 


Operaniona" 


Gcl^ra  F  R.  T"  latlor  and  ^  he  A^  vcora-n*’ 

®  Editor.-  of  A  QR,  Spiral  Toward  Spa'^e" 

Pew---  p  "Homar  Factor-  Suppor’  of  'he  X-lh 

?:ogr  a^n" 


Fli'^king^r.  D.  ,  ”TT®  S  Air  Fore®  Hxnar.  Fa -'Or  . 
Program" 

Bcu-h®/.  A  A..  "Blu'^pr  tn  for  Spac®" 

Popwood  L  P  ,  "Th®  Military  Tmpa-^^  of  Kar.n®d  .pa'^® 
Opera* ‘ons " 


Ga*.  ]a"d.  K  W 

LFSIOn  ^OF  ZERO  "G"-  A  MAN  -  lARF  POGKE*  FOP  Pli"'’  OIOG...AL 
re:  FA^G."^  .P  NEAR  SPAIE,  Flight  ^LordonJ  v  , 

GF,  pp  T7h.77^ 


planr  for  a  man  r^rrvl’^g  ^ecke*  pre^er.’ed  rv 
R  A  a’-d  H  E  Roff  of  Great  B'^ltair  ir  19^j6  ar-:^  di/- 

^  .  -^d  The  rocket,  wuich  wo-ild  h®  propelled  by  cc.npr®-r®d 
ai  •"  ar.d  ai^'Ohol,  would  hav»^'  ^o  *,  ail  f  ir  w  1 ?  i*'i'’lal  n.^rur’ 
would  c®  6G  000  lb  ,  iGc  i^.itlal  ac."'e  1® r a*  ion  9  8  fv 
f^af'.er  110  .-®rond$,  lie  effective  acc®l®ra'’ ion  would  be  7  g  ) 

A*",  a.'^oma'^ic  device  would  k®®p  ■’'.he  rork®*"  und®r  control  in 
ca.£®  * T'e  pilot  would  bla<  k  out,  Th®  e?*''ential  f®at.jr®  of  Mr® 
mi  Mil®  would  b®  its  de^^achable  cabin  ur  1 1 ,  jet'' 1  ®d  by  ar 
au'cma'.ic  corLprer sed -a1  r  d®vice  shortly  before  peak  alti':  :d® 
wo  .did  t®  reacb.ed  The  cabru  -would  de^^cend  by  parachti'  .  Whrl® 
cut  ^11*=  th®  effe^'t  of  '  h®  gra'/i ta' iota  1  pull  of  tr.®  ®ar'  h. 
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various  degrees  of  ’’weight”  of  the  pilot  may  be  attained  bv  a; 
axial  spin  imparted  on  the  cabin  by  small  peroxide-permar  a-- 
motors  firing  tangentially  at  right  angles  to  its  main  ax.:. 
The  range  of  the  rocket  has  been  calculated  to  be  200 
but  18O-I9O  miles  is  considered  the  limit  of  safety. 

117.  Gauer,  0-  H. 

’’Man  TJnd^r  Gravity-Free  Conditions”  by  0.  H.  Gauer  and 
H.  Haber,  chapter  VI-G,  in;  GERMATJ  AVIATION  MEDICINE.  WOPU' 

VAR  II,  Vol.  I,  Dept,  of  the  Air  Force,  U.  S.  Goverrjnent 
Printing  Office,  Washington  25.  D.  C.,  1950 

118.  Gauer,  0  H  ,  Ed 

GRAVITATIONAL  STRESS  IN  AEROSPACE  MEDICINE,  Ed.  by  0  H.  Gauer 
and  G.  D.  Zuidema,  Boston,  Little,  ErovT!  and  Company,  19^1 
278  pp.,  5  appens. 
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’’The  Physiology  of  Acceleration,” 
pp.  3-6,  fig.,  3  refs. 

’’Historical  Aspects  of  Gravitational 
Stress,”  pp.  7-9^  2  figs.,  10  refs. 
’’Definitions:  Magnitude,  Direction  and 
Time  Course  of  Accelerative  Forces,” 
pp.  10-15,  2  figs. 

”The  Hydrostatic  Pressures,” 
pp.  16-27,  7  ih  refs 

,  ’’Arterial  Blood  Pressure  Responses  to 
Positive  Acceleration  in  Animals,” 
pp,  28-38,  4  figs  ,  tbl.,  16  refs. 

"Blood  Volume  and  Gravitational  Str^^s.” 

PP-  39-42,  20  refs. 

"The  Circulation  in  Man  Under  Gravi ioval 
Stress  and  in  the  Giraffe,” 
pp.  43-45,  2  figs,,  2  refs, 
and  E.  W.  Salzman,  "Reflex  Responses  of  the 
Circulation,”  pp.  46-51,  f ig*  »  22  r'-fs. 

,  ’Effect  of  Acceleration  on  the  Heart,” 
pp.  52-60,  2  figs.,  35  refs, 
and  S.  Bondurant,  "Effect  of  Acceleratior  o^. 
Respiration,"  pp.  6I-69,  3  fi6^*> 

4  tbls.,  27  refs. 

"Visual  Performance  Under  Gravitational 
Stress,”  pp.  70-89,  4  tbls.,  55  refs. 

"The  Physiology  of  Acceleration- 
Performance,”  pp.  90-114,  5  fiS^*>  ref: . 
and  G.  D.  Zuidema,  "The  Physiology  of  Positive 
Acceleration,”  pp.  115-133/  6  figs., 

2  tbls.,  29  refs. 

"The  Physiology  of  Negative  Acceleration,” 
pp.  134-139,  2  figs.,  12  refs. 
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Edelberg,  R.., 
Bon du rant,  S., 


Hessberg,  R.  R. 
Stapp,  J.  P., 


’’Th'?  Phvsiolcgy  cP  Com’^^l^:‘=d  Acr'elera*. ions »  " 
pp.  1^40-1149.  2  figt.,  IP  refs. 

”Trar‘3ver‘=^e  G  Prolonged  Forward.  Backward, 
and  Lateral  AcceJ.eratlon ,  ”  pp.  150-159^ 
fig..  23  refs. 

Jr._.  ’’E-'cape  From  Hign  Performance  Air¬ 
craft^"  pp.  160-164;  ftg.;  5  refs 
"Hiiman  Tolerance  to  Severe,  Abrupt 
Acceleration,  pp.  I65,  I88,  10  figs., 
iiO  refs. 


Simons,  D  G.,  "Subgra^try  ar.d  V’e  I  ghtlessness,  " 
pp.  189-201.  fig.,  25  refs. 

Zuidema,  G.  D.,  "Some  Physiological  Considerations  of 
Space  Fli^t,"  pp.  202-210,  20  refs. 

Leverett,  S.  D.,  Jr.,  R  C.  Whitney  and  G.  D.  Zuidema, 

"Protective  Devices  Against  Acceleration," 
pp.  21i-?20.  ?  figs.,  22  refs. 

Bondurant,  S.,  "Straining  Maneuver.^  Which  Increase  Toler¬ 
ance  to  Headward  Acceleration," 
pp.  221-223.-.  fig-j  ^  refs. 

Zuidera,  G.  D.,  "Clinical  Evaluation  of  Low  G  Tolerance," 
pp.  22L-237,  1^  refs. 

Dixon,  F.  and  J.  I.  Patterson,  Tr.,  "Determination  of 
Accele’-ative  Forces  Acting  on  Mon  in 
Flight  ar_d  in  the  Human  Centrifuge," 

pp.  243-256,  fig.,  3  tbls. 

Gauer,  0.  H.,  "Tlie  H^vdrostatic  Indifference  Level," 
pp.  25?^-259.  2  figs. 

Lawton,  R.  W.,  "The  Hydrostatjc  Pressure  in  the  Arterial 
Tree,"  pp.  26O-26I. 

Leverett,  S.  D.,  .fr.  and  G.  D.  Zuidema,  "Standardization 
of  H'^man  Centrifuge  Techniques," 
pp.  263-270,  tbl.,  8  refs. 


119-  Gaume,  J.  G. 

EFFECTS  OF  CHRONIC  LIT;AR  GRAVL^^f  ON  HLWLN  FK^TSIOLOGY,  by 
J.  G.  Gaume  and  W.  Kuehnegger,  Paper  presented  at  the  ARS 
Lunar  Missions  Meeting,  17-19  Jul  62,  Cleveland  Ohio, 

ARS  paper  no.  2469-62,  43  pp.,  3I  refs. 

The  physiological  problems  arising  from  prolonged  ex¬ 
posure  of  man  to  lunar  gravi’^y  are  discussed,  and  a  method  is 
proposed  for  determining  the  nece'.-ary  physical  exercises  on 
the  moon  or  in  any  subgxavi’-y  state  including  weightlessness ^ 
Certain  methods  of  approximating  chronic  weightlessness  can  be 
used  instead  of  prolonged  orbital  flight.  One  such  method  is 
water  suspension  of  the  body  for  periods  of  more  than  one  week; 
another  is  prolonged  bed  rest.  In  the.se  two  experimental  en¬ 
vironments,  certain  physiological  changes  occur  with  regard  to 
bone  and  muscle  structure,  cardiovascular  response  to  stress, 
gastrointestinal  function,  and  rer.al  function.  Bones  derain- 
erlize,  and  muscle  atrophy,  producing  a  negaMve  nitrogen 
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balance.  Both  mirierals  and  niMcg  n.  ’hev  i  froir: 

the  tis&ues,  are  excien'^d  ^hroufjh  kldnev^^.  ac  d:i*a 

from  experiments  ^how  ^hat  mair.i^rance  of  f  MO  d 

structural  integrity  of  sub^.V't^m  of  ’he  body 
proper  exercise  of  the  mu^^cles  ar.d  bon^  ?  for  pa''’-;  . .  ar 

s-^ate  of  subgravity  or  weightlessness,  /bn  app’'oae>,  t:-  de¬ 
sign  and  direction  of  phy'^ical  a't'vity  for  any  gra*''\v^  -c,*.. 

particularly  lunar  gravity  i  •:  based  on  » work/er  ^  xper 

iture  of  bone  and  muscular  art,ivitv.  Tbe  prime  p.rpot'e  cf' 
exercise  is  to  supplemen*.  ^be  wcrk/enerr>y  expand i  t  i''de> 
lunar  activities  and  level-'  -o  ’.he  Hiim  ol' 

the  work/er.ergy  expend!  tur*=  on  *=arth.  Inis  req-j-^r-^d  wor  </ 
^^n-^rgy  balance  refers  to  The  individual  l'’'kjr  and  joi'’  -  a 
man  model.  A  va^^iety  of  exe'*'cin^-s  may  b^  chosen,  as  .o'  as 
t-hey  meet  th^  oiiginai  requi '^^m'=*rit  of  making  up  ’>e  daily 
energy  balance  per  link  and  joint.  ^ 

120.  Ceil,  C.  F. 

LONG  lEPM  WEIGHTLESSNESS  1  IS  POSSIBLE  EFFECT  ON  CELL  LA- 
METABOLISM,  Pap^r  presented  at  the  19^2  Meeting  cf  trie  Aero¬ 
space  Medical  Assoc.,  9-12  Ap*'  ^‘2.  Atlantic  City,  N. 

Abstracted  in;  A*^ro space  Med.,  v  33  to  3*  Mar  6?.  pp.  v6 

The  effect  of  long-term  v^igh^  lessness  on  the 
function  of  cell  struct.ures  in  mar  nav^  been  discus '.^d  r*y 
physiologists  in  a  casual  vein  since  the  early  concept  of 
manned  space  flight.  The  major  interest  has  be-r.  di r * '='d  ’o 
the  systemi'''  effects  of  this  s^r^-sor  as  related  to 
on  Th^  labyrinth,  cardiovascular  and  skeletal  svc  temc  . 
author  believes  ’.hat  there  i-  a  pc-cibili’y  of  mor*^  rubtl*- 
effects  at  T.ne  cell  level  which  may  result  in  camtlsM''e  damage 
T-o  a  man  in  long-term  weightlessness.  He  also  b'='liev#=s  ^na’ 
observing  cells  ir  a  weightle--  stat-  throughout  ’heir  llf^ 
cycle  of  36  TO  72  hours  may  revenl  cor.clus i vely  whefner  oc'^ul' 
ct'll  phy*^  iologi c  di  st.urban'^e  exis^-  Ktowledge  of 
of  weightlessness  at  the  ceij  level  will.  If  n<^ga’:v<=. 
assurance  of  the  ability  of  man  wlThs»-ar<d  long-term  w'^lgh*- 
lessness.  Positive  evidence  of  disturbed  cellular  rae'^abclic 
processes  will  influer-c^  space  ship  design.  The  author  dis* 
cusses  methods  of  accomplishing  ^h:.s  type  cf  study  arid  tei-jt>v^s 
it  is  necessary  to  avoid  mistakes  in  related  desigr'  cor. '^p’s 
that  may  prove  extremely  expensive  in  the  future. 

121.  General  Dynamics  Corp.,  Convalr  Astronautics  Div., 

San  Diego,  Calif. 

MAY -JULY  PROGRESS  REPORT  FOR  THE  COMBINED  LABORATORY  AND 
AIRPLAI^E  ZEPO-G  TEST  PROGRAM,  Aug.  6O. 

122.  General  Electric  Co.,  Santa  Barbara,  Calif. 

SUPPORTING  MAJ4  IN  SPACE.  1970-19^5.  by  A  B.  Nadel  ,  RM  59 
TMP-85,  30  Nov  59,  1*7  pp..  55  refs. 
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T\}i^  t  prOi’^oKS  :r.  space  technology  that  Is 

rxpe''%cd  r,ake  place  ty  19(0  sr*d  anticipates  several  bold 

ir'to  d*-LrInz  period  1970-1975^  such  as  sue- 

cesrt  .il  '.rips  the  moov  ard  the  beginning  of  interplanetary 
travel  iMrire.  Vrri:s  e'^:.^.  I>^'ded  requirements  and  capabi- 
liMes  ^or  h  a'  <  ompl ' Kmerits  are  discussed  in  the  follovlng 
area-,  1/  paysjcal  env  *.  ro.urn'^r  ^  -  atmosphere,  gravitational 

forc'-r  (a  ('e>'rat..on  and  "era  g)  ♦  ^mperaturo^  and  radiation; 
u’^c  y.  s'.ourMc  noise  ar-d  vibration. 

General  Kle(  t.rl-:  Go.  .  Lab.^  Philadelphia 

fuALXu  ATOOdPDEPE^  ATCD  F  GG'PPY^^IOLOGIGAL  FACTORS:  A  BIBLIO- 
AG31PA''.',  LV  1.  Cua*'-*-  .  Ev  relabr^ef^  and  D.  Himmel stein,  Kept, 
no.  F'V.  1  Apr  GO.  Af  ?9S  pp.,  l66  refs. 

/u.'  s^'-nota^'^d  t  iM  iography  on  u'raled  atmospheres  and  as- 
r£iyr::  oDt\'.-,loiogiv;ai  factors  including  acceleration 
•cG  e  ,  vi- i  pi.  r  ir  -j- ,  r  c  ^  ch  '  p^y  ;:oiogical  effects  of 

foirn  -ed  isola»'ion. 


Gerat'  ev'o.d  ,  S.  7. 

COIiP/iPATIVE  0T.7)]E?  0?:  AI^IMAIS  ARD  hG^iA.N  SlJKTECTS  IIJ  THE 
GH4Vrr/-FPEE  riATE,  ^  A-/ia*  ion  M-d.,  v.  no.  4,  Aug  54, 

pp.  4j2-'ij9.  7  fige.,  PI  refs. 

A  ■  irvey  of  vork  done  on  the  irvesuigatlon  of  weightless¬ 
ness  and  tn^  progre5=  inad*^  on  't  during  five  years  of  research 
in  *1.0  field  of  rpace  m^dLC'ine. 

Gerathevoh] .  S.  J. 

"Eff'^^^ts  of  Grav i  nv-f pp.  7? -85,  4  tbls.,  32  refs., 
in;  ENVlROUMtlliJAL  EPFECT^F  0!J  GONc  IIOES^^SS,  Ed.  by 
K.  E.  Schaefer,  P'^e  Macm'ilan  Co.,  New  York,  l46  pp. 

Tl'*  pviipos'.*  of  tn: :  pape''  i-  to  .-arvey  the  present  state 
of  art  .  and  t.o  draw  seme  conclusions  about  the  effects  of 
we  i  gl  1 1 1  e  o  s  n  s  r . 

TJir^e  rriti<-al  p^'oolem  a^eas  are  focused  on  (l)  the 
phys.ical  aspects  of  Zero-G.  (2)  the  human -factor  aspect  of 
■vei  g.htlessnes': ;  and  i' 1 )  the  op'^rational  implications  of  these 
^  tate.'^ . 

Gerathewohl.  o.  J. 

THE  LABYR  LtTHl’^E  POST  .HE  REFLEX  (RIGHTING  REFLEX)  IN  THE  CAT 
DURING  ^vyElGHTlESGNESil.  by  c.  J.  Gerathewohl  and 
H.  D.  Stail!ngs,  f .  AvI ation  Med. ,  v.  20,  no.  4,  Aug  57^ 

pp.  345-355,  figs.,  3  ttlsT^  16  refs . ,  Also  in;  USAF  School 
of  Aviation  Medicine,  Randolph  AFB,  Tex.,  EPITOME  OF  SPACE 
MEDICINE,  item  ^6,  1958. 
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Experiment?  on  the  poetural  righMng  reflex  vere  made 
using  (l)  four  young  kittens  before  the  reflex  was  developed, 
and  (2)  four  older  kittens  with  th*^  reflex  well  established. 

On  the  ground,  the  animals  were  dropped  in  upside-down  position 
from  an  altitude  of  about  t.wenty  inches,  and  later  in  the  air 
exposed  to  periods  of  abou^"  twenty  to  thirty  seconds  of  prac¬ 
tical  weightlessness.  The  reflex  was  studied  in  T-33  and  F-9U 
aircraft  under  both  blindfold  and  non-bl i ndfold  conditions. 

Tlie  behavior  of  the  cat.s  was  recorded  cn  l6  mm.  film. 

The  motion  pictures  w'^re  evalua^'^^d  by  repeatedly  watching 
the  film,  and  by  an  analysts  of  the  individual  frames.  On 
ground,  the  younger  animals  fell  straight  down;  the  older  ones 
turned  upright  immediately  after  release  without  exception 
In  the  air,  the  younger  kitter*s  floated  upside-down  during 
weightlessness;  the  older  ones  turned  upright  at  the  beginning 
of  the  weightless  state,  but  their  reflex  failed  after  several 
exposures.  By  and  large,  it  was  obs'^^rved  that-  the  postural 
rigliting  reflex  of  the  cat.  ceased  to  function  aft.er  a  period 
of  about  twenty  seconds  of  practical  weightlessness;  and  that 
^■he  available  visual  cues  did  rot  affec'f  essentially  the  re¬ 
flex  pattern. 

127*  Gerathevohl,  S.  J. 

’’On  Orientation  in  the  Gravity-Free  State"  ("Zur  Frage  der 
Orientation  in  Schweref reien  ^’ustand"),  pp.  189-195  (in  German), 
In;  SPACE-FLIGHT  PROBLEMS  (Proceedings  of  the  4th  International 
Astronaut! cal  Congress,  1953*  Zurich),  Biel,  1954. 

The  pioblems  of  orientation  '=‘xpected  t.o  arise  in  a 
weightless  stat.e  are  discussed.  Photographic  records  of  the 
behavior  of  mice  during  experimental  flints  in  a  V-2  rocket 
and  two  Aerobee  rockets  are  presented  as  evidence  of  the  dis- 
t-,urbances  of  labyrinthine  functioning  The  mice  with  des¬ 
troyed  labyrinths  were  less  confuF^ed  and  showed  bett.er  adaptive 
behavior  than  the  ones  with  functioning  labyrinths.  Experi¬ 
ences  of  the  test  pilot,  S.  Cross  field,  C.  Yeager,  and  others 
with  reduced  gravity  in  parabolic  flignts  indicate  no  serious 
disturbances  of  orientation  as  long  as  visual  reference  is 
possible  and  the  individual  is  securely  strapped  to  his  seat. 

The  author  suggests  that  the  Veber-Fechner  law  of  the  relation 
between  the  intensity  of  sensation  and  the  strength  of  the 
stimulus  may  not  hold  for  conditions  of  weightlessness,  i.e 
unnatural  stimulus  ranges. 

128.  Gerathewohl,  S,  J. 

PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEIGHTLESSNESS  IN 
JET  AIRCRAFT  AND  ON  THE  SUBGRAVITY  TOWER,  Paper  presented  at 
the  Symposium  on  Motion  Sickness  in  Weightlessness  Research, 

Mar  60,  Wright -Pat ter son  AFB,  Ohio. 
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129.  Gerathewohl,  S.  J. 

PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEIGHTLESSNESS 
REPORTED  BY  SIXTEEN  SUBJECTS,  Astronaut.  Acta,  v.  2,  1956, 
pp.  203-217;  24  refs.,  Also  in;  USAF  School  of  Aviation  Med., 
Randolph  AFB,  Tex.,  EPITOME  OF  SPACE  MEDICINE,  Item  2$. 

A  series  of  experiments  on  weightlessness  was  conducted 
using  a  Lockheed  T-33  aircraft  for  dives  and  parabola 

flints  yielding  practical  weightlessness  from  10  to  3^^  seconds 
duration.  Records  of  the  personal  experiences  of  sixteen  sub¬ 
jects  during  these  states  were  obtained  by  interviews,  pilot 
reports,  and  written  statement. 

130.  Gerathwohl,  S.  J. 

PIIYSICS  AiND  PSYCHOPHYSICS  OF  WEIGH'fLESSNESS -VISUAL  PERCEPTION, 
J.  Aviation  Med.,  v.  23,  no.  4,  Aug  52,  pp.  373-395; 

5  figs.,  69  refs. 

The  rationale  of  this  study  was  an  investigation  of  the 
problem,  whether  and  how  visual  perception  will  be  affected 
during  the  transition  of  man  in  the  sub -gravity  and  zero- 
gravity  states. 

131*  Gerathewohl,  S.  J, 

PHYSIOLOGICAL  AND  PSYCHOLOGICAL  TOLERANCE  TO  WEIGHTLESSNESS, 
Paper  presented  at  the  ARS  Spring  Meeting,  4-6  Apr  57; 
Washington,  D.  C.,  preprint  no.  390-57;  17  PP*;  3  figs., 
tbl.,  8  refs. 

Experiments  on  weightlessness  were  conducted  using  a 
Lockheed  T-33  and  F-94  type  aircraft  for  parabolic  flints 
yielding  virtual  weightlessness  from  10  to  40  seconds.  The 
responses  of  the  47  subjects  were  highly  individualistic  and 
indicated  a  great  variability  of  the  tolerance  threshold  to 
physiological  and  psychological  effects.  The  findings  suggest 
that  22  subjects  enjoyed  the  short  abaric  condition,  and  that 
select  personnel  can  be  expected  to  function  properly  during 
prolonged  exposure  to  weightlessness. 

132.  Ge rathe v'Ohl,  S.  J. 

RECENT  EXPERIMENTS  ON  SUBGRAVITY  AND  ZERO-G  STRESS,  Paper 
presented  at  the  31st  Annual  Meeting,  Aerospace  Medical 
Association,  May  60,  Miami  Beach,  Fla.,  Abstracted  in; 

Aerospace  Med.,  v.  31,  no.  4,  Apr  60,  p.  30^* 

Subgravity  and  zero-G  have  long  been  considered  an  un¬ 
favorable  environmental  condition.  For  about  one  decade, 
several  experimenters  in  this  country  and  abroad  have  studied 
the  stress  as  involved  In  actual  and  simulated  weightlessness 
on  both  animals  and  man.  Since  weightlessness  actually  pro¬ 
duces  a  stressless  situation,  the  Immersion  method  has  at¬ 
tracted  special  attention.  In  this  case,  no  particular  surface 
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area  has  to  carry  weight  of  the  body,  and  the  internal 
strer./>  forces  seem  to  be  minimized.  Moreover,  the  remaining 
r^r^'.s  M/it  bin  the  body  is  isotropic,  if  the  dil’f^rence  in  hydro¬ 
static  pressure  remains  small.  All  this  is  tru^  within  certain 
limits  for  the  homogenous  and  non-ser.soric  part  of  the  organism. 
Gravity  and  acceleration  char*ges  directly  act  upon  the  specific 
gravireceptor.^ .  Stimulation  of  th^  vest  ibular  system  by  angu¬ 
lar  acceleration  will  not  ot:ui  in  flif^t  parabolas  and  orbits, 
if  the  subject  is  at  rest,  since  the  rotation  of  a  vehicle 
around  its  y-axis  does  not  produce  vestibular  Coriolis  effects. 
O.nly  ret  at  lens  of  the  unre^'trair  ed  sulj^c+.s  cause  extreme  dis¬ 
orientation  after  a  f^w  revolu^ ior c  which^  in  fact,  border  on 
severe  cases  of  vertigo,  a+  times.  However,  with  a  visual 
frame  of  reference  and  experience  in  ur.rest rained  floating, 
moving,  and  pjerforming,  th<^  w^igtitl^sr  condition  does  rot  ap¬ 
pear  to  be  a  serious  obstacle  to  space  flight. 

133.  Gerathewohl,  S.  J. 

SENSOMOIOR  PEP.FORMANCE  DhT^ING  WEIGHTLEFSNESS :  E-fE-HAND 
COORDINATION,  by  S.  J.  Gerathewohl.  H.  Strughold  and 
H.  D.  Ptallings,  J.  Aviation  Med.,  v.  28,  no.  2,  Apr  57^ 
pp.  7-12,  4  figs.,  tbl,,  5  ref Also  in;  USAF  School  of 
Aviation  Medicine,  Randolph  AFB,  Tex.,  EPITOME  OF  SPACE 
MEDICINE,  item  3^.  1958. 

A  series  of  experiments  was  performed  to  study  sensomotor 
performance  and  adaptation  during  th<=^  weightless  condition. 
Subgravity  and  zero-gravity  stater  w^re  produced  by  flying 
dives  at  high  altitudes  in  a  T-33A  type  aircraft.  The  results 
of  a  simple  aiming  test  obtained  from  seven  subjects  show  that 
eye-hand  coordination  is  modera'^ely  disturbed  by  increased  or 
decreased  acceleration.  The  subjects  already  adjusted  to  the 
situation  daring  the  first  six  exposures  to  weightlessness. 

134.  Gerathewohl,  S.  J. 

WEIGHTLESSNESS,  Astronautics,  v.  2,  no.  4,  Nov  57, 

PP-  32-3^-  7^-757  3  figs. ,  tbl. 

A  look  at  some  of  the  problems  involving  human  exposure 
and  tolerance  to  weightlessnes.s .  Responses  of  47  human  sub¬ 
jects  to  short  periods  of  weiglitlessness  are  included. 

135.  Gerathewohl,  S.  J. 

WEIGHTLESSNESv^  :  PROBLEM  AND  AIR  FORCE  RESEARCH  PROGRAM, 

AHQp,  V.  10,  no.  2,  Summer  58,  pp.  121-l4l^  illus. 

136.  Gilbert,  A.  P. 

CLTOENT  STATUS  OF  ANIMAL  AND  IfJMAN  EXPERIMENTATION  IN  ZERO- 
GRAViri  FLIGHT  (ETAT  ACTJEL  DE  L  EXPERIMENTATION  ANIMATE  ET 
HUMAINE  DANS  LE  VOL  EN  GRAVITI  ITJLLE),  by  A.  P.  Gilbert, 

H.  Boiteau,  C.  Jacquemin,  J.  Fabr^  and  A.  Adeline,  Medicine 
Aeronaut.  (Paris),  v.  13^  no.  ?,  1958,  pp.  177-I88.  ^in  French) 
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A  discussion  is  presented  of  current  animal  and  human  'Ex¬ 
periments  on  weightless  flight,  and  the  following  conclusior.s 
are  drawn:  Weightlessness  in  flight  does  not  seem  to  have  any 
adverse  physiological  effects,  and  immediately  after  return  to 
normal  conditions,  normal  activities  are  resumed  spontaneously. 
Weightless  flights  also  have  demonstrated  that  behavioral  ana¬ 
logies  exist  between  compensatory  phenomena  following  total 
labyrinthectomy  and  the  effects  of  conditioning  to  and  training 
in  weightlessness.  In  both  these  situations,  all  clues  sup¬ 
plied  by  the  labyrinth,  whether  abolished  or  repressed,  are 
compensated  by  visual  ones.  However,  it  is  still  impossible 
to  predict  whether  the  weightless  state,  which  is  well  toler¬ 
ated  for  one-minute  periods,  will  not,  when  prolonged,  have  a 
deteriorating  influence  on  psychoraotor  performance. 

137.  Goff,  L.  G. 

TIIE  EFFECT  OF  TOTAL  IMMERSION  AT  VARIOUS  TEMPERATURES  ON 
OXYGEN  UPTAKE  AT  REST  AND  DURING  EXERCISE,  by  L.  G.  Goff, 

H.  F.  Bruback,  H.  Specht  and  N.  Smith,  J.  Appl.  Physiol., 

V.  9,  no.  1,  Jul  56,  pp.  59-61,  3  figs.,  9  refs. 

Oxygen  uptake  was  measured  on  four  subjects  at  rest  and 
during  mild  exercise  in  air  and  in  water  in  the  temperature 
range  29.5  -  36.5°^ G  over  20  minute  periods.  At  comparable 
temperatures,  oxygen  consumption  and  heart  rate  appeared  to  be 
affected  to  a  greater  extent  by  average  skin  temperature  than 
by  immersion  per  se .  Failure  to  give  a  normal  reduction  in 
heart  rate  on  immersion  in  water  below  body  temperature  may 
indicate  unfitness  for  tasks  involving  underwater  work. 

138.  Gougerot,  L. 

THE  WEBER -FECHNER  LAW  VARIATIONS  OF  THE  APPARENT  WEIGHT 
(LOIS  DE  WEBER -FECHNER  ET  VARIATIONS  DE  LA  PESAimUR 
/iPPARENTE),  Med.  Aeronaut.  (France),  v.  8,  1953*  PP-  119-1^5. 

A  consideration  of  the  problem  of  the  sensations  produced 
b>  variations  in  apparent  weight. 

139*  Grandpierre,  R.  ' 

PHYSIOLOGY  OF  SPACE  FLIGHT  ( PHYSIOLOGIE  DU  VOL  SPATIAL),  hy 
R.  Grandpierre,  F.  Violette,  R.  Loubiere  and  G.  Chatelier, 
Forces  aeriennes  francaises,  v.  l4,  no.  159^  May  6O, 
pp.  789*823  and  V.  14,  no.  160,  Jun  60,  pp.  969-986, 

Abstracted  in;  Aerospace  Med.,v  .  31^  no.  10,  Oct  60,  p.  873. 

Tlie  following  subjects  are  reviewed:  Acceleration  and 
deceleration  tolerances,  weightlessness,  radiation,  prolonged 
life  in  a  space  cabin,  oxygen  regeneration,  utilization  of 
ui'ine  and  collection  of  water  vapor,  and  the  nutritional 
requirements  of  astronauts. 
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UO.  Grant,  L.  J. 

LIFE  UI:DEB  low  GPAVITY  conditions,  J.  Space  Flight, 

V.  8,  no.  8,  Oct  56,  pp.  j-5‘ 

Tlie  low-gravity  conditions  which  will  he  encountered  on 
space  flights,  e.g.,  to  the  moon,  present  different  problems 
from  those  associated  with  zero  gi'avity  First,  the  dichotomy 
between  mass  and  weig.ht,  nonexistent  on  the  earth,  has  serious 
implications  for  the  construction  of  space  suits  for  explo¬ 
ration  on  the  moon,  locomotion  of  the  explorers,  and  transpor¬ 
tation  on  the  moon  surface.  If  low  gravity  is  accompanied  by 
low  pressure  it  will  cause  aii  increase  in  capillary  siphonage, 
evaporation  problems  due  to  hj  gli  vapor  pressure  and  low  boiling 
point,  a  high  rate  of  evaporation,  and  poor  sound  conduction. 
Several  prophylactic  measures  are  suggested  to  counteract 
muscular  atrophy  during  a  long-term  stay  at  low  gravity. 

iUl.  Graveline,  D.  E. 

flAJNTENANCE  OF  CARDIOVASCULAR  ADAPTABILirf  DLT^ING  PPOIjONGEO 
'i^IGHTDi^SSNESS,  Paper  presented  at  the  1962  Meeting  of  the 
Aerospace  Medical  Assoc.,  9-1?^  Apr  62,  Atlantic  City,  N.  J., 
Also  in;  Aerospace  Med.,  v.  33«  no  3;  62,  pp.  297-302, 

6  figs. ,  3  refs. 

It  is  expected  that  during  prolonged  zero  gravity  because 
of  the  absence  of  hydrostatic  pressure  influences,  special 
techniques  will  be  necessary  to  maintain  cardiovascular  adapt¬ 
ability  and  provide  the  orbiting  astronaut  with  optimum 
tolerance  for  re-entry  stresses.  The  author  has  devised  a 
multiple  tourniquet  approach  to  intermittenly  obstruct  venous 
return  from  the  periphery,  simulating  the  hydrostatic  pressure 
effects  of  standing  and  thereby  ’’triggering”  compensatory 
cardiovascular  reflexes  Following  6-hour  periods  of  water 
immersion  ’with  tourniquet  protection,  the  orthostatic  tolerance 
of  5  subjects  was  determined  and  compared  with  that  obtained 
following  previous  6-hour  inimercion  tests  with  no  protection. 
The  result.s  are  presented  and  discussed. 

h? .  Gravpline,  D.  E. 

PSYCHOBIOLOGIC  EFFECTS  OF  VATh:R- IMMERSION -INDUCED  HYPODYNAMICS, 
by  D.  E.  Graveline,  B.  Bruno,  R.  E.  McKenzie  and  B.  Hartman, 
Aerospace  Med.,  v.  32,  no.  5^  May  61,  pp. 

10  figs.,  3  tbls.,  8  refs. 

Utilizing  a  technique  involving  whole  body  immersion  in 
water,  a  hypodynamic  environment  was  produced  in  which  the 
normal  weight  sensations  were  removed  and  movement  was  effort¬ 
less.  This  experiment  was  conducted  with  one  subject  for  a  7- 
day  period  during  vdiich  time  extensive  biologic  data  were 
collected.  There  are  definite  indications  that  pronounced 
functional  Lmpairment  results  from  prolonged  exposure  to  hypo- 
dynamic  conditions.  Following  the  period  of  immersion  marked 
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changes  of  cardiovascular  reflexes  and  diminished  muscular 
tone  were  apparent.  Hematologic  investigations  and  extensiv^^ 
biochemical  studies  on  blood  and  urine  show  significant  changes, 
and  there  is  a  gross  disruption  of  psychomotor  effectiveness. 

In  general,  this  study  suggests  that  during  prolonged  space 
flight  under  true  weightless  conditions  the  organism  may  attain 
a  critical  state  of  deconditioning  which  will  seriously  atten¬ 
uate  his  tolerance  for  re-entry  stresses  and  the  normal  gravi¬ 
tational  environment. 

1^+3.  Graybiel,  A. 

THE  SIGNIFICANCE  OF  THE  VESTIBULAR  ORGANS  IN  THE  PROBLEI^  POSED 
BY  WEIGHTLESSNESS,  Paper  presented  at  the  Third  International 
Space  Science  Symposium  and  Fifth  COSPAR  Plenary  Meeting, 

30  Apr  -  9  May  62,  Washington,  D.  C.,  NASA  N62-15219, 

18  pp.,  37  refs. 

An  attempt  is  made  to  define  the  sym tomato logy  \diich  may 
be  specifically  ascribed  to  the  semicircular  canals  and  to  the 
otolith  apparatus  or  to  ar.;  interaction  between  the  two;  and 
thus  to  define  canal  sickness,  otolith  sickness,  and  vesti¬ 
bular  sickness.  The  two  force  environments  discussed  are 
weightlessness  and  the  inertial  forces  generated  in  the  effort 
to  overcome  weightlessness.  The  two  sensory  organs  involved, 
collectively  termed  the  vestibular  organs,  are  the  semicir¬ 
cular  canals  which  are  stimulated  by  angular  and  coriolis 
accelerations,  and  the  otolith  apparatus,  stimulated  by  linear 
accelerations.  Evidence  is  presented  that  the  s^mdrome  canal 
sickness  occurs  when  the  semicircular  canals  are  exposed  to 
unusual  patterns  of  angular  accelerations  of  sufficient  magni¬ 
tude  and  duration.  Cardinal  symptons  are  visual  and  postural 
illusions,  sweating,  nausea  and  vomiting,  somnolence,  apathy, 
and  difficulty  in  walking.  A.  specific  syndrome  analogous  to 
canal  sickness  has  yet  to  be  ascribed  to  the  otolith  apparatus; 
on  the  other  hand,  the  otolith  apparatus  has  not  been  ruled 
out  as  a  possible  cause  of  symptoms  during  exposure  to  zero  g. 
Difficulties  are  encountered  partly  because  weightlessness  has 
not  been  simulated  under  terrestrial  conditions.  An  experi¬ 
mental  program  is  under  way  with  human  subjects  and  squirrel 
monkeys  to  determine  whether  otolith  sickness  may  result  from 
bizarre  simulation  of  these  sensory  organs  under  terrestrial 
conditions . 

l^iU.  Gurfinkel,  V.  C. 

COORDINATION  OF  PUSTORE  AND  MOVEMENTS  OF  MAN  IN  CONDITIONS  OF 
JNCREASED  AND  DECREASED  GRAVITY  (KOORDINATSIIA  POZQ  I  DVIZHENII 
CHELOVEKA  V  USTX)VIIAKH  POVYSHENNOI  I  PONIZHENNOI  GRAVITATSII ) , 
by  V .  C.  Gurfinkel,  P.  K.  Isakov,  V.  B.  Malkin  and  V.  I.  Popov, 
Biul.  Eksperimental  Noi  Biologii  1  Med.  (Moscow),  v.  48, 
no.  11,  Nov  59/ PP-  12-18,  (Tn  Russian) . 
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effect,  of  rapidly  ait^rnatirig  phases  of  increased  and 
decreased  gravitational  forr*^"  on  motor  coordination  and  posture 
was  studied  in  s^v^n  human  subjects.  Experiments  were  con¬ 
ducted  in  ^he  elevator  of  Moscow  'Jnlversity,  which  permits 
changes  in  gravity  ranging  from  ?  G  to  0.3  G  within  two  to 
three  seconds.  Positional  changes  of  body  and  extremities  and 
motor  coordination  were  recorded  graphically,  ijnd^r  the  ex¬ 
perimental  cordi lions  no  significant  disturbances  were  regis¬ 
tered  either  in  coordination  of  positioning  of  the  body  and 
limbs  or  in  the  adequacy  of  motor  performance.  The  role  of 
the  visual  analysor  in  maintaining  #=*qui librium  does  not  in¬ 
crease  significantly  under  conditions  of  subgravity^  as  shown 
by  analysis  of  equilibrium  reactions  of  subjects  with  their 
eyes  closed  or  open.  It  is  concluded  that  a  50  cent  in¬ 
crease  or  decrease  in  gravity  does  not  materially  affect  the 
system  which  regulates  posture  and  movement  on  the  basis  of 
proprioceptive  afferentation . 


H 


Haber;  F. 

POSSliiLE  METHODS  OF  PPODUCING  THE  GPAVITY-FREE  STATE  FOR 
MEDICAL  RESEARCH,  by  F.  Haber  and  H.  Haber,  J.  Aviation  Med., 

V.  21,  no.  4,  Aug  50,  pp.  395-^00,  5  figs.,  Also  in; 

EPITOI^  OF  SPACE  MEDICINE,  item  2,  ^JSAF  School  of  Aviation 
Medicine,  Randolph  AFB,  Tex. 

Theoretical  considera^.ions  as  to  the  procurement  of  means 
suitable  for  studying  the  medical  phenomena  associated  with 
the  lack  of  weight. 

Haber,  F. 

RWVN  FLIGHT  AT  THE  LIMITS  OF  THE  ATMOSPHERE;  G -FORCES  AND 
WEIGHT  IN  SPACE  TRAVEL,  J.  Brit.  Tnterplanet.  Soc,, 

V.  12,  1953.  PP-  32-3^ 

This  is  a  general  discussion  of  the  problem  of  body  weight 
with  respect  to  human  subjects  traveling  in  rockets  to  the 
upper  limits  of  the  atmosphere  and  beyond.  In  a  rocket  take¬ 
off,  the  acceleration  (and  weight)  will  increase  toward  the 
end  of  the  propulsion  period.  The  human  body  can,  for  a  maxi- 
m<im  of  3  minutes,  tolerate  11  g  in  the  prone  position  and  l4  g 
in  the  supine  position.  These  tolerances  will  effectively 
limit  the  acceleration  of  a  rocket  with  human  cargo.  Assuming 
that  the  initial  stage  of  rocket  flight  is  achieved  with  the 
passengers  still  in  good  condition,  the  problem  of  weightless¬ 
ness  must  next  be  overcome.  It  is  expected,  on  the  basis  of 
animal  experimentation,  that  no  major  circulatory  disturbances 
will  develop;  but  there  might  be  some  difficulty  in  orientation 
and  muscular  coordination.  The  effects  of  prolonged  weiglit- 
lessness,  are  however,  unknown  -  either  with  regard  to 
animals  or  humans. 
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Haber,  II. 

THE  CONCEPT  OF  WEIGHT  IN  AVIATION,  J.  Aviation  Med.,  v.  23, 
no.  6,  Nov  52,  pp.  59^-59^>* 

For  purposes  of  aviation  enbineering  and  medicine,  the 
concept  of  woiijit  is  redefined.  The  principle  of  d-Alembert 
states  that  the  sum  of  the  force  of  (jravity,  the  force  of  in¬ 
ertia,  and  the  external  forces  actinjj  upon  a  body  is  zero. 

The  veiglit  of  the  body  is  then  the  resultant  external  force 
e:.:erted  upon  the  body  by  a  restraining  agent  in  response  to 
forces  of  gravity  and  inertia.  Six  dynamic  situations  are 
illustrated,  in  which  the  three  forces  are  represented  as 
vectors . 

148.  Haber,  H. 

"Gravity,  Inertia,  and  Weight",  pp.  123-13^^>  13  Tigs.,  9  refs., 
in;  PHYSICS  AND  MEDICINE  OF  THE  UPPER  ATNiOSPHERE ,  Ed.  by 
C.  S.  White  and  0.  0.  Benson,  Jr.,  Albuquerque,  Univ.  of 
New  Mexico  Press,  1952,  6ll  pp. 

To  evaluate  properly  the  physiological  processes  in 
flight,  a  new  formulation  of  the  concept  of  weight  is  required. 
In  reversing  and  implementing  the  classical  definition  of 
veight  (or  the  force  of  attraction  which  the  earth  exerts  on  a 
body,  with  its  direction  toward  the  center  of  the  earth)  the 
following  definition  is  proposed;  wei^t  is  the  resultant  ex¬ 
ternal  force  exerted  upon  a  body  by  a  restraining  agent  in 
response  to  forces  of  gravitation  and  inertia.  This  definition 
makes  it  evident  that  weight  of  a  body  is  not  a  constant  nor  a 
property  of  the  body  but  depends  upon  the  dynamic  conditions 
to  wiiich  the  body  is  subjected  (e.g.  inertia,  drag,  or  pro¬ 
pulsion  in  an  aircraft).  On  the  basis  of  this  definition  a 
formula  is  developed  to  determine  the  weight  of  a  pilot  under 
all  conditions  of  propelled  and  unpropelled  flight.  The  pos¬ 
sibility  of  prolonged  weightlessness  is  a  factor  to  be  counted 
on  in  future  flijit  and  is  going  to  become  an  outstanding 
aviation-medical  problem.  While  no  major  disturbances  in  the 
normal  physiological  functions  (such  as  digestion,  breathing, 
etc.)  are  foreseen,  normal  orientation  might  be  impaired. 

1U9.  Haber,  H. 

PH^'SICS  AND  PSYCHOPHYSICS  OF  WEIGHTLESSNESS,  by  H.  Haber  and 
S.  J.  Gerathewohl,  J.  Aviation  Med.,  v.  22,  no.  3>  51> 

pp.  180-189,  3  figs.,  6  refs.,  Also  in;  EPITOME  OF  SPACE 
MEDICINE,  item  l4,  USAF  School  of  Aviation  Medicine, 

Randolph  AFB,  Tex. 

Paper  attempts  to  delineate  some  of  the  physical  and 
psychophysical  problems  associated  with  the  fact  of  gravity. 
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150.  Haber,  H. 

PH'/?:Ct  AND  PSYCHOPIIYSICS  OF  WEIGHTLES3NEGS  (PHYSIK  :JND 
PSYCHOPffi'G'.K  DEP  GEVaCHTPLOSICKElT)  .  Waltraumf (Frankfurt). 
V,  r.o.  2,  1953 ^  PP*  4U-50,  (in  German) . 

In  an  analysis  of  t>hp  effect:  of  weightlessness  on  tne 
himian  organism,  two  possibl*-"*  situations  may  be  assumed:  (1) 
th^  subject  Is  adapt.^d  to  g  =  1.  and  (2)  the  subject  adapts 
himself  to  g  0.  In  the  first  instance  the  subject  will  ex¬ 
perience  a  ro'tinuous  sensation  of  falling^  wiiile  the  second 
condition  vUl  give  rise  to  sensations  of  being  lifted  upwards. 
Some  of  the  ensuing  sensations  will  be  overcome  by  the  visual 
sense  vi^en  obseivlng  objects  which  are  stationary  in  respect 
to  the  body.  Ho’^ver,  if  one  accepts  the  validity  of 
Fechner’s  law  for  the  highly  complex  sense  of  gravity,  serious 
consequences  may  result  from  the  weightless  state.  Thus  the 
intensity  range  for  sensations  from  0  to  infinity  corresponds 
no  a  stimulus  range  from  g  =  1  to  g  =  o  o.  However,  the  in- 
ten.^ity  range  for  sensations  from  0  to  «  will  correspond  to  a 
stimulus  range  of  g  =  1  to  g  =  0.  Therefore,  in  reducing  the 
gravity  to  zero,  the  same  large  of  sensations  is  obtained  as 
ir  an  unlimited  increase  of  acceleration.  The  sensation  of 
gravity  becomes  particularly  critical  values  of  g  approxi¬ 

mate  0.  At  this  point  very  minor  changes  in  acceleration  will 
result  in  highly  Intense  sensations.  A'*’  zero  gravity  self- 
indur^d  accelerations  through  voluntary  or  forced  movements  of 
the  organism  become  critical,  because  of  the  intensity  of  sen¬ 
sations  evoked.  These  sens at ions  are  not  experienced  at 
normal  gravity,  since  according  to  Fechner^s  law  normally  the 
small  additional  accelerations  remain  below  the  sensory 
thre  shold. 

151.  Haber,  H. 

PR0BI£M£  OF  SPACE  PPAVEL..  Sci.  News-Letter,  v.  62,  no  12, 
1952;  p.  l80. 

An  analysis  of  psychological,  physiological  and  physical 
problems  of  space  travel,  presented  by  the  author  in  an  address 
befcr'^  tne  America:.  Society  cf  Mechanical  Engineers,  is  sum- 
marlred.  Meteors  constitute  a  danger  above  90  miles;  cosmic 
rays  are  a  health  hazard  between  13  and  23  miles;  and  ozone 
and  ultraviolet  light  require  protective  measures.  Frictional 
heat  and  extreme  temperature  differentials  between  lighted  and 
shaded  parts  of  the  rocket  represent  an  additional  problem. 
Weightlessness  in  free  space  merely  creates  slight  physiolo¬ 
gical  disturbances;  little  is  known,  however,  about  the  psycho¬ 
logical  consequences  of  subgravi tational  flight. 

152.  Hanrahan,  J.  S. 

SPACE  BIOTXGY:  THE  IfcMAN  FACTORS  IN  SPACE  FLIGHT,  Ed.  by 
J.  S.  H'Uiirahan  and  D  Bushnell,  New  York,  Basic  Books,  Inc., 
1960^  263  PP.;  720  refs. 
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A  liistorical  survey  is  presented  of  the  research  accom¬ 
plishments  which  have  led  to  the  present  state  of  advancement 
in  the  field  of  space  biology.  Consideration  is  given  the  fol¬ 
lowing  items:  (l)  man's  motivation  for  space  travel;  (2)  the 
development  of  a  suitable  vehicle  (including  a  discussion  of 
human  air  pressure  needs,  the  techniques  for  satisfying  these 
needs  within  the  cabin  environment,  and  m»eans  of  providing  for 
food,  water,  and  wastes  utilization  or  disposal);  (3)  the 
hazards  of  acceleration  and  weightlessness  (with  brief  reviews 
of  experiments  in  the  hiiman  centrifuge,  on  the  Stapp  sled, 
with  anti-g  devices  such  as  the  Mercury  couch  and  the  water 
capsule,  and  in  rockets  and  aircraft);  and  (4)  potentially 
troublesome  cosmic  and  Van  Allen  radiations.  An  assessment  is 
made  of  the  philosophical  and  religious  implications  of  space 
travel,  and  of  the  effects  such  travel  will  have  upon  education, 
government  and  politics,  and  economics.  More  than  700  refer¬ 
ences  are  included. 

153.  Haviland,  R.  P. 

DESIGNING  FOR  MAN  IN  SPACE,  Spaceflight,  v.  3, 
no.  5,  May  6l,  pp.  81-85. 

Study  of  the  results  of  a  preliminary  design  investigation 
for  a  zero-g  manned  rocket  station.  The  primary  purpose  of 
such  a  vehicle  would  be  the  acclimatization  of  man  to  a 
gravity-free  state  over  a  period  of  time.  Operation  would  be 
inside  the  limits  of  the  radiation  belt.  The  design  features 
necessary  for  the  accomplishment  of  such  a  mission  are  dis¬ 
cussed  and  the  vehicle  layout  is  described. 

154.  Hawkes,  R 

WEIGHTLESSNESS  CRUCIAL  SPACEMAN  FACTOR,  Aviation  Week,  v.  68, 
no.  5,  3  Feb  58,  pp.  50-51,  53,  55,  57,  6  figs. 

Describes  work  being  done  at  the  Aero  Medical  Field 
Laboratory's  Biodynamics  Branch  -  Holloman  AFB,  N.  Mex. 

155.  Henry,  J.  P. 

ANIMAL  STUDIES  OF  THE  SUBGRAVITY  STATE  DURING  ROCKET  FLIGHT, 
by  J.  P.  Henry,  E.  R.  Ballinger,  P.  H.  Maher  and  D.  G.  Simons, 

J.  Aviation  Med.,  v.  23,  no.  5^  Oct  52,  pp.  421-432, 

5  figs.,  tbl.,  11  refs. 

Pulse,  respiration,  electrocardiogram  and  arterial  and 
venous  pressures  were  telemetered  from  one  or  more  of  seven 
anaesthetized  primates  in  four  V-2  and  three  Aerobee  rockets 
during  subgravity  periods  lasting  for  two  to  three  minutes. 

156.  Henry,  J.  P. 

EFFECTS  OF  WEIGHTLESSNESS  IN  BALLISTIC  AND  ORBITAL  FLIGHT,  by 
J.  P.  Henry,  W.  3-  Augerson,  R.  E.  Belleville,  W.  K.  Douglas, 

M.  E.  Grunzke,  R.  S.  Johnston,  P.  C.  Laughlin,  J.  D.  Mosely, 

F.  H.  Rohles,  R.  B.  Voas  and  S.  C.  White,  Aerospace  Med.,  v.  33, 
no.  Sep  62,  pp.  1056-1068,  5  figs*,  50  refs. 
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Data  on  vei g^itlessness  from  work  with  aircraft  and  bal¬ 
listic  and  orbiting  rocket  flights  is  briefly  evaluated  and  de¬ 
scribed  in  relation  to  the  results  of  the  Mercury  MR-2,  3^  4, 
MA-5;  6,  and  7  flights.  It  is  concluded  that: 

(a)  A  person  firmly  attached  to  his  work  place  car  carry 
out  complex  visual-motor  coordination  tasks  proficiently  for 
prolonged  periods. 

(b)  Orientation  is  little  problem  if  visual  or  tactile 
references  are  present. 

(c)  Respiration,  digestion,  eating  and  mictruition  ap¬ 
pear  to  be  unaffected  by  exposure  to  the  weightless  state  for 
periods  of  hours  to  days. 

(d)  Weightlessness  does  not  cause  gross  changes  in  the 
circulation  within  the  course  of  a  few  hours  and  reentry  has 
been  tolerated  after  several  days. 

157*  Henry,  J.  P. 

THE  MERCURY  AiMMAL  PROGRAM,  by  P-  Henry  and  J.  D.  Mosely, 
Paper  presented  at  lAS-ARS  Joint  Natl.  Meeting,  13-l6  Jun  6l, 

Los  Angeles,  Calif.,  Paper  no.  6I-I58-I852,  17  PP- 

Discussion  of  the  dynamic  considerations  of  the  MR-2 
flight,  with  emphasis  on  the  acceleration  history.  The  Physio¬ 
logical  and  psychological  responses  of  the  subject  to  the 
flight  stresses  are  described. 

158.  Hersey,  I. 

THEY  FLOAT  THROUGH  THE  AIR,  Astronautics,  v.  4,  no.  2, 

Feb  59,  pp.  42-43,  fig. 

In  studying  the  effects  of  short  periods  of  zero  gravity 
on  human  performance  and  behavior,  the  Air  Force  Aero  Medical 
Laboratory.  Wr Ight-Patterson  Air  Force  Base,  Ohio,  has  used  a 
Convair  C-I3IB  transport  plane  to  permit  human  subjects  to 
float  freely,  without  restraint  of  any  kind,  for  weightless 
periods  lasting  from  12  to  15  sec.  The  C-I3IB  provides  space 
a  little  over  6  ft.  high,  10  ft.  wide,  and  about  25  ft.  long, 
and  permits  study  of  such  problems  as  human  orientation  and 
movement,  as  well  as  studies  of  manipulative  performances, 
under  zero-G  conditions. 

159-  Hitchcock,  F.  A. 

SOME  CONSIDEPU^TIONS  IN  REGARD  TO  THE  PHYSIOLOGY  OF  SPACE  FLIGHT, 
Astronaut.  Acta,  v.  2,  1956,  pp.  20-24. 

The  physiological  stresses  that  \d.ll  be  encountered  in 
space  flight  are  considered.*  Exposure  to  barometric  pressures 
lower  than  47  mm  Kg  (63,000  feet)  will  produce  all  of  the  harm¬ 
ful  effects  that  would  occur  in  a  vacuum.  Therefore  from  a 
physiological  viewpoint  any  flight  above  63,000  feet  may  be 
considered  as  space  flight.  In  such  flights  sealed  cabins 
provided  with  an  air  conditioned  artificial  atmosphere  must  be 
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used.  V/hlle  compressed,  liquid  or  chemical  oxycen  might  be 
sat islactor)'  for  llights  of  short  duration  the  biological 
methods  of  providing  such  atmospheres  is  probably  the  best. 
Thermal  stresses,  accelerative  forces  and  cosmic  radiation  are 
come  of  the  other  factors  ^diich  must  be  considered.  The  physio¬ 
logical  responses  of  living  animals  to  a  vacuum  are  discussed. 

It  is  concluded  that  none  of  these  physiological  problems  is 
unsurmoun table , 

160.  Hitchcock,  F.  A. 

SPACE  MEDICINE,  Modern  Med,,  v.  27,  no.  I8,  I5  Sep  59, 

pp.  210-218,  222,  226-228/ 

Early  events  in  the  development  of  space  medicine  in  the 
United  States  are  mentioned  and  the  functions  of  the  environ¬ 
mental  physiologist  and  the  engineer  are  briefly  treated.  Be¬ 
fore  manned  space  flights  finally  become  a  reality,  the  engi¬ 
neer  will  have  developed  three  distinct  types  of  space  craft 
(multistaged  rocket  ships,  space  station  or  manned  artificial 
satellite,  and  the  true  space  craft  \^ich  never  enters  the 
earth’s  atmosphere)  which  will  be  considerably  different  in 
structure  and  function.  The  types  of  stress  that  passengers 
and  crew  will  experience  in  each  type  of  space  craft  will  vary 
extensively.  These  stresses  include:  (l)  excessive  acceler¬ 
ation,  (2)  extreme  heat,  (3)  weightlessness,  (4)  composition 
and  pressure  of  atmosphere,  (5)  explosive  decompression,  and 
(6)  supply  problems.  These  stresses  are  discussed  briefly  and 
the  relative  importance  of  individual  stresses  to  each  of  the 
three  proposed  space  craft  is  indicated. 

161.  Holden,  G.  R. 

PHYSIOLOGICAL  INSTRUMENTATION  SYSTEMS  FOR  MEASURING  PILOT 
RESPONSE  TO  STOESS  AT  HIGH  G  AND  ZERO  G,  by  G.  R.  Holden, 

J.  R.  Smith  and  H.  A.  Smedal,  Paper  presented  at  32nd  annual 
meeting,  Aerospace  Medical  Assoc,,  24-27  Apr  61,  Chicago,  Ill., 
Abstracted  in;  Aerospace  Med.,  v.  32,  no.  3;  61,  p.  23?. 

An  airborne  physiological  instrument  system  reported  in 
NASA  TI'I  D-351  been  modified  and  additional  tests  have  been 
made  in  the  University  of  Southern  California  and  AMAL  centri¬ 
fuges  and  in  an  F-104B  airplane.  These  tests  covered  various 
levels  of  acceleration  from  zero  to  8  g.  The  measurements 
made  were,  in  part:  ECG,  blood  pressure,  pulse  wave,  respi¬ 
ration  rate  and  volume,  and  carbon  dioxide  content  of  expired 
air.  The  data  from  a  three -lead  electrocardiograph  were  re¬ 
corded,  using  a  unique  balanced  transistor  amplifier.  Systolic 
and  diastolic  blood  pressures  were  measured  using  an  automatic 
sequencing  occluding  arm  cuff  and  microphone  stethoscope. 

Pulse  wave  on  the  wi*ist  was  obtained  with  a  vasochromograph 
and  a.c.  amplifier.  Several  methods  were  used  to  measure  respi¬ 
ration  rate,  and  respiration  volume  was  measured  with  a  wedge 
spirometer.  Tlie  expired  air  was  analyzed  for  CO2  content  with 
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a  very  much  modified  Beclmian  LB-1  gas  analyzer.  The  quanita- 
tive  effects  of  short  term  periods  of  zei'o  g  on  pilot  control 
performance  were  determined  by  measuring  the  tracking  accuracy, 
the  equivalent  analytical  transfer  function,  and  the  physio- 
lOt^ical  condition  of  a  subject  in  the  rear  seat  of  an  F-104b 
airplane  being  flown  in  a  6O-8O  second  zero-g  trajectory.  A 
traclting  tack  played  back  from  a  tape  recorder  was  presented 
to  the  subject  on  an  oscil  loscope .  The  subject  used  a  sidearm 
controller  to  attempt  to  wipe  oui  his  tracking  error.  A  small 
airborne  analog  computer  computed  the  simulated  airplane’s 
response  to  the  control  motion  and  changed  the  tracking  dis¬ 
play  accordingly.  Tiie  experiment  was  repeated  and  thus  affords 
a  direct  comparison  with  a  study  of  pilot  control  behavior  pre¬ 
viously  conducted  on  ground-based  simulator  and  a  centrifuge. 

162.  Korak,  J. 

RECENT  DEVELOPMENIS  IN  AVIATION  MEDICINE,  (Abstract),  South 
African  Med.  J.  (Cape  Town),  v  34,  no.  28,  9  Jtil  60,  p"!  ^2. 

A  summary  is  given  of  a  paper  presented  at  the  Staff 
Scientific  Meeting  of  the  South  African  Institute  for  Medical 
Research,  held  at  Johannesburg,  on  March  8,  i960.  The  paper 
dealt  with  three  important  factors  affecting  space  flight: 

(1)  the  physical  environment  of  space,  (2)  speed  of  space 
vehicles  in  relation  to  linear,  angular,  and  radial  accele¬ 
ration;  and  (3)  distances  space  ships  will  travel  over  and 
away  from  the  earth.  The  medical  problems  of  space  flight 
were  discussed,  including  weightlessness,  spatial  disorienta¬ 
tion,  and  the  ”break-off”  phenomenon,  and  devices  to  preserve 
the  normal  physiological  envirorjnent  were  outlined. 

163.  Howard,  P. 

PHTSIOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT,  New  Scientist  (London), 
v.  10,  no.  231,  Apr  61,  pp.  IO6-IO8 

Major  problems  of  manned  space  flight,  primarily  accele¬ 
ration,  weightlessness,  and  deceleration,  are  discussed.  Most 
of  the  data  of  X.he  physiological  effects  of  acceleration  (in¬ 
cluding  tolerance  to  various  directions  in  which  it  acts  on 
the  body,  symptoms  created,  effects  on  the  circulatory  system 
of  increasing  its  intensity,  and  how  to  increase  tolerance  to 
increased  g- intensity  by  assuming  various  body  and  head  posi¬ 
tions)  have  come  from  centi’ifuge  studies.  Knowledge  concerning 
such  problems  as  feeding,  drinking,  and  excreting  waste  pro¬ 
ducts  in  the  weightless  state  and  the  effects  of  weightlessness 
on  the  nervous  system  has  been  drawn  from  carefully  controlled 
parabolic  flights  in  which  weightlessness  has  been  produced 
for  about  40  sec  .  Deceleration  has  exactly  the  same  properties 
and  physiological  effects  as  acceleration,  and  the  same  pre¬ 
cautions  must  be  taken  to  avoid  exceeding  its  limits  of  toler¬ 
ance.  A  discussion  dealing  with  ways  of  keeping  within  decele¬ 
ration  limits,  during  re-entry  is  presented. 
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l6^^.  Humphries,  J. 

SOME  IDEAS  IN  ASTRONAUTICS,  Aeronautics,  v.  35, 

Jan  57,  PP.  hl-k2. 

Sui.LMaries  oi  papers  on  solar  power  for  propulsion  biolo¬ 
gical  hazards  of  space  flight,  and  effects  of  weightlessness 
presented  in  tl;o  1956  Congress  of  the  lAF  in  Rone. 
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165.  lazdovskii,  V.  I. 

POSTURAL  REFLEXES  OF  INTACT  A.NIMALS  UNDER  COrTOITIONS  OF 
WEIGHTLESSNESS  ( USTANOVOCHNYI  REFLEKS  INTAKTNYKH  ZHIVOTNYKH  V 
USLOVIIAKH  NEVESOMOSTI ) ,  by  V.  I.  lazdovskii,  E.  M.  luganov 
and  I.  I.  Kasian,  Izvest.  Akad.  Nauk  S.S»S.R.  Ser,  Biol* 
(Moscow),  V.  25,  no.  5,  Sep  -  Oct  60,  pp.  762-767  ( in  Russian) . 

The  postural  reflexes  were  studied  in  two  \diite  rats 
and  two  white  mice  during  a  rocket  flight  involving  a  seven¬ 
fold  increase  in  gravity  and  a  nine-minute  period  of  weightless 
ness.  The  animals  were  enclosed  in  a  sealed  cabin  of  the  re¬ 
generative  type  with  normal  atmospheric  conditions.  Food  and 
drink  were  freely  accessible.  Individual  and  species  dif¬ 
ferences  were  sho\m  for  motor  activity  during  weiglitlessness . 
V/ithin  UO-U5  seconds  of  weightlessness  the  movements  of  the 
animals  becainc  less  discoordinated,  slower,  and  smoother. 
Althougli  the  length  of  time  necessary  for  full  adaptation  of 
postural  reflexes  to  weightlessness  cannot  be  estimated  at 
this  time,  the  first  signs  of  adaptation  are  iianifested  after 
L0-L5  seconds. 

166.  Illinois,  Univ.,  Urbana 

SOME  OBSERVATIONS  ON  ORIENTATION  AIJD  ILLUSION  WHEN  EXPOSED  TO 
SUB  AND  ZERO-GRAVITY,  by  G.  J.  D.  Schock,  unpublished 
doctorate  thesis,  1950* 

167*  Isakov,  P.  K. 

LIFE  IN  SPUTNIK,  Astronautics,  v.  3,  no.  2,  f'eb  5^, 

pp.  33-39,  U9-5C. 

A  Russian  biologist  examines  problems  involved  in  l:eeping 
a  living  organism  alive  in  Space  and  reveals  Soviet  approaches. 

168.  luganov,  E.  M. 

^TUSCLE  TONE  DURING  CONDITIONS  OF  V/EIGHTLESSNESS  (O  MYSCIIEC}^^I0M 
TONUSE  V  USLOVIIAKH  NEVESOMOSTI),  by  E.  M.  luganov, 

I.  I.  Kasian  and  V.  I.  lazdovskii,  Izvest.  Akad.  Nauk  S.S.S.R. 
Ser.  Biol.  (Moscow),  v.  25,  no.  U,  Jul  -  Aug  60,  pp.  601^6o6, 
(in  Russian  with  English  Summary). 
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The  nature  and  degree  of  change  in  the  eye  muscle  tone  of 
a  rabbit  was  investigated  during  alternating  super-  and  sub- 
gravitational  conditions.  Movements  of  the  left  eye  were 
filmed  during  rocket  flight  (with  accelerations  up  to  6.5  g  and 
a  weiglitless  period  of  5  minutes)  t‘rom  the  moment  of  take-off 
throug^iout  the  fliglit.  Control  experiments  were  done  under 
laboratory  conditions  employing  a  centrifuge,  whereby  the  ac¬ 
celeration  forces  attained  were  arialogous  to  those  in  flight. 
The  vertical  displacement  of  th*^  eyeball  during  flight  suggests 
a  decrease  of  the  tonic  tension  of  eye  muscles  during  weight¬ 
lessness.  Displacement  of  the  projection  of  the  visual  after¬ 
image  into  distance  during  alternating  super-  and  subgravita- 
tional  states  (oculogravic  and  agravic  illusion)  is  apparently 
caused  by  the  vertical  displacement  of  the  eyes,  brought  about 
by  reflex  stimuli  from  the  otolith  apparatus. 
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169.  Jacobs,  H.  L. 

ADVANCES  IN  Tlffi  ASTRONAUTICAL  SCIENCES,  VOLUME  6,  Ed.  by 
H.  L.  Jacobs  and  E.  Burgess,  AAS  Sixth  Annual  Meeting, 

Hew  York,  Proceedings,  l8-21  Jan  60,  I^Iacmillan,  New  York, 

1961,  898  pp. 

Contents  include: 

White,  S.,  D.  D.  Flickinger,T.  V.  Helvey,  A.  Mayo  and 
B.  Rowen,  "Panel  Discussion:  Man  in  Space,  When?", 
pp.  37-69,  22  figs.,  5  tbls. 

170.  Jacobs,  H.  L. 

THE  LACK  OF  BEARING  CONTACT  AND  THE  PROBLEM  OF  WEIGHTLESSNESS: 
TI{E  EFFECT  OF  PAST  EXPERIENCES  ON  HimN  PERFORMANCE  ON  A  FREE- 
ROTATING,  LOW-FRICTION  TliRNTABLE,  Arsi.  N.  Y.  Acad.  Sci., 

V.  84,  Art.  9,  30  Sep  60,  pp.  308-328. 

The  performance  of  liberal  arts  students,  swimmers,  and 
engineers  in  the  absence  of  bearing  contact  was  investigated 
on  a  lov-f riction,  oil-bearing  turntable.  These  subjects  were 
selected  on  the  basis  of  differences  in  the  past  experiences 
and  training  \^ich  were  considered  relevant  to  the  successful 
performance  of  simple  tasks  in  such  conditions.  Thus,  the 
liberal  arts  students  were  classified  as  naive,  none  having 
had  courses  in  physics  in  high  school  or  college.  The  swim¬ 
mers  had  no  formal  training  in  physics,  but  had  experience 
with  the  type  of  arm  and  leg  control  of  body  movements  gener¬ 
ally  applicable  to  the  no -bearing  contact  situation.  The 
engineering  students  were  classified  as  conceptually  sophis¬ 
ticated,  having  successfully  completed  one  year  of  college 
physics,  plus  advanced  courses  in  statics  and  dynamics.  They 
were  trained  in  the  principles  of  mechanics  as  applied  to 
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engineering  problems,  and  were  familiar  with  Newton's  laws  of 
motion  as  applicable  to  both  translatory  and  rotatory  motion. 
Each  subject  was  required  to  perform  the  following  tasks:  (l) 
in  the  standing  position  with  the  turntable  stationary,  but 
free  to  rotate,  to  make  one  complete  turn  without  shifting  the 
feet  or  jumping;  (2)  in  the  standing  position  with  the  turn¬ 
table  spinning,  to  stop  the  rotation  as  quickly  as  possible. 

A  hand-held  gyroscope,  in  the  form  of  a  bicycle  wheel  mounted 
on  a  steel  bar,  was  available  for  use  with  either  task  if  the 
subject  thought  it  would  be  of  any  help.  From  the  observations 
of  performance  and  level  of  understanding  of  the  tasks,  it  was 
concluded  that  (a)  college  students  rapidly  learned  to  perform 
equally  well  in  this  situation;  (b)  engineering  students  were 
not  able  to  make  efficient  use  of  their  familiarity  with  me¬ 
chanics  to  aid  in  the  perfomance  or  understanding  of  the 
tasks;  and  (c)  engineering  students  were  able  to  use  their 
knowledge  of  mechanics  to  understand  the  use  of  a  hand-held 
gyroscope  as  a  tool  in  these  tasks. 

171.  Johnson,  W.  H. 

THE  IMPORTANCE  OF  THE  OTOLITHS  IN  DISORIENTATION,  by 
W.  H.  Johnson  and  N.  B.  G.  Taylor,  Paper  presented  at  32nd 
annual  meeting.  Aerospace  Medical  Assoc.,  24-27  Apr  6I, 

Chicago,  Ill.,  Abstracted  in;  Aerospace  Med.,  v.  32,  no.  3, 

Mar  61,  p.  236. 

Other  than  the  oculogravic  illusion,  little  is  known  of 
the  effects  of  stimulating  the  otoliths.  It  is  possible,  even 
probable,  that  the  stimulation  of  these  organs  particularly 
during  and  subsequent  to  weightlessness,  arxd  during  changes,. in 
linear  acceleration,  could  produce  effects  of  importance  in 
flight.  The  lack  of  knowledge  results  mainly  from  the  diffi¬ 
culty  in  the  laboratory  of  stimulating  the  otoliths  without  at 
the  same  time  stimulating  the  semicircular  canals;  there  is 
also  a  scarcity  of  objective  signs  of  otolitnic  stimulation. 

A  new  laboratory  procedure  will  be  described  with  the  aid  of 
moving  pictures.  Human  subjects  are  exposed  to  'revolution 
without  rotation,"  i.e.,  to  a  linear  acceleration  that  is  con¬ 
tinuously  changing  direction  clockwise  or  counterclockwise. 
Evidence  will  be  presented  that  suggests  this  is  an  otolithic 
stimulus  causing  measurable  effects. 

172.  Johnson,  W,  H. 

THE  IMPORTATICE  OF  THE  UTRICLE  IN  ORIENTATION,  Paper  presented 
at  the  1959  Meeting  of  the  Aero  Medical  Assoc.,  27-29  Apr  59, 
Los  Angeles,  Calif.,  Abstracted  in;  Aerospace  Med.,  v.  30, 
no.  3,  Mar  59,  p.  189. 

The  role  played  by  the  different  components  of  the  non- 
auditory  membraneous  labyrinth  in  spatial  orientation  merits 
attention  in  the  field  of  a^'iation  medicine.  Most  attention 
in  this  regard  has  been  concerned  with  the  activity  of  the 
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semi-circular  canals.  Tx:e  otolithic  receptors  merits  special 
attention  because  of  their  apparent  stimulation  by  other  types 
of  accelerations  which  occur  during  certain  types  of  aircraft 
maneuvers.  The  importance  of  these  receptors  during  the  weight¬ 
less  state  involving  high  performance  aircraft,  rocket  flight 
and  orbiting  satellites  requires  elucidation.  Difficulty  in 
interpreting  the  importance  of  the  utricle  has  been  rnainiy  due 
to  lack  of  confirming  experimental  evidence.  Tnis  can  be  de¬ 
cided  most  reliably  by  inactivation  of  the  appropriate  branch 
of  the  vestibular  nerve  concerned  while  leaving  the  semi¬ 
circular  canals  in  a  functional  state.  A  program  designed  to 
enable  this  type  of  investigation  will  be  described  together 
with  movies  showing  the  reactions  of  the  operated  animals  when 
exposed  to  the  gravity  free  state  involving  jet  aircraft.  Con¬ 
trol  animals  were  similarly  exposed  to  zero-gravity  and  dif¬ 
ferences  were  noted  in  the  responses  of  the  two  types,  thus 
indicating  the  significance  of  the  otoliths  in  the  perception 
of  gravity. 

173*  Johnson,  V<.  H. 

OBJECTIVE  AND  SUBJECTIVE  STATIONS  OF  CORIOLIS  ACCELE¬ 

RATION  ON  A  SLOWLY  ROTATING  ROOM,  by  W.  H.  Johnson,  A.  Graybiel 
and  J.  C.  Meek,  Paper  presented  at  33^^  annual  meeting  of  the 
Aerospace  Medical  Assoc.,  Apr  62,  Atlantic  City, 

Abstracted  in;  Aerospace  Med.,  v.  33^  tio.  3^  62,  p.  3^0* 

'The  Slow  Rotation  Room  at  Pensacola  (Aerospace  Med.,  32: 
32I-327,  1961)  has  been  used  to  determine  reactions  associated 
with  stimulation  of  the  human  non-auditory  labyrinth.  A  head- 
mo'unted  camera  has  been  used  to  obtain  records  of  eye  movements 
during  the  vestibular  stimulation.  These  records  will  be  dis¬ 
cussed  together  with  other  techniques  for  determining  changes 
in  thresholds  of  vestibular  sensitivity.  Application  to  aero¬ 
space  medicine  will  be  discussed. 

17^-  Johnson,  W.  H 

SOME  VESTIBULAR  PROBLEMS  IN  SPACE  FLIGHT,  Pjm.  Otol.  Rhinol. 
Laryngol . ,  v.  70,  no  3^  PP*  777 “7^^+^  22  refs. 

The  present  knowledge  of  the  effects  of  space  flight  on 
the  nonauditory  labyrinth  is  reviewed.  Motion  sickness  is 
primarily  caused  by  motion,  althou^  there  are  contributing 
factors.  Whether  or  not  angular  acceleration  or  linear  accele¬ 
ration  is  the  causative  motion  is  debated.  The  relation  of 
nausea  and  vomiting  to  motion  sickness  is  discussed.  It  is 
suggested  that  weightlessness  by  itself  is  not  nauseating,  but 
that  angular  acceleration  of  the  head  will  produce  nausea 
during  the  weightless  state.  Vertigo  will  be  a  constant  hazard 
during  preweightlessness  and  weightlessness  due  to  rotation  of 
the  rocket,  tumbling  movements  of  the  capsule,  and  nodding  of 
the  head  'v^en  the  trunk  rotates  in  the  plane  of  vehicular 
rotation. 


I 


175. 


176. 


iYV . 


John son.  S  P 

PIJUJT  GROWTH  V'HDKR  GPAVrr^  Peeper  presented  tiie 

1960  Meeting  01  *:'ne  Aerospace  Medi^^ai  Assoc.,  9-11  May  OC. 

Miami  Peach.  Fla  .  Abs'^r acted  in;  Aerocpace  Med  ,  v  31. 
no  4 ,  Apr  60 .  pp  308  -  09 

Closed  eroio.vieal  system.-  oC  cpacc-  vehicles  or  stations 
will  probably  make  us?  cf  algae  or  brcadleaf  plants  lor  food 
and  oxygen  prcdjc^icr.  ApparerA.  ly .  plan's  in  general  do  not 
liave  a  special  rcqniremei' ^  Cor  a  gravi-^.a’ tonal  field  Tne 
alga^  are  largely  oriented  by  light  source  The  broadleaf 

■plant  above  ground  is  ci tended  by  ligh"  in  blue  end  of  the 
spectrum.  Root  systems  seem  "o  respo’.d  more  to  oxygen  tension 
and  moisture  levels  ’n  »  than  "c  grav itar icnal  fields. 

Several  cabinets  have  been  derlgr.ed  "O  st'udy  the  plant  require¬ 
ments  for  gravity  Germinating  ceeds  and  plants  are  illur.:i- 
nated  virh  blue,  red  and  w'lite  light  from  below  Results  of 
these  experiments  are  pre-ej.'ed  The  problem  of  moisture 
supply  appears  to  be  a  major  on"=^  A  cabinet  has  been  designed 
"c  study  ^his  problem  Preliminary  studies  have  shown  that 
pressurized  aerosol  feeding  of  rre  roo:  system  overcame  the 
problem  of  supplying  moist  >.re  ^o  roor  system  However, 
return  of  the  aerosol  sp’^ay  “^o  th:?  system  has  not  been  solved. 

J:>ne5,  E  W 

VfilA':  DOEC  "WEIGHTLESGIIEo?"  PEALLV  K£Ar.’?".  Space/Aeroriautlc3 , 

V  36,  no  3.1  Oc^  6?.  1  »  P?  65-b7,  3  this.,  ref 

A  shor" .  basic  cf  'he  problems  of  v-^igh-  and  weight- 

l^scne:‘s  in  space  *-he/  uff<'-:t  hum.un  factors  as  well  as 
equipment  d<^si gr^  It  analyc^:-  iistinc*  cases  of  suborbital, 

orbital,  and  escape  fiigr.'"  ar  d  no  '^c.  amor.g  other  points,  that 
’hero  gravity"  is  reall\  a  ...i  .r.o. .(  r . 


f  ui  r: .  G. 


BALAITl  rJD  PC: 

(L'EQcILilRE  El  LEG  MO.A'iAl 
AlKOGPIfET^E  SAIhS  FESAHTE.'R? 
(Paris),  no.  34^9,  15  Aug  C 


ffC^E  1::  A  hETGHTLEGG  AT>IOSPHEREV 
1:.  V  tONT-:i.G  FOGGIBLES  EH 
'' »  /c^ia^lcn.  Magazln*^  de  l'€*space 
1 ,  p  11 ,  •  in  F'^ench ) 


Ti  e  stai 

hie  sense  cf 
and  muscular 
accord in.g.  to 


e  or'  weigh^ lesstjess  affects  conditioned  reflexes, 
lalance  and  crier  *a^  Ion,  coordination  of  movei.ient 
activity.  The  degree  of  disorientation  varies 
the  subject  and  acvto’^  dirig  to  "he  degree  of 
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Kasten,  D.  F. 

ATJALYSES  OF  HUMAN  MOTIONS  IN  ORBITAL  SPACE,  Paper  presented  at 
the  1962  Meeting;  of  the  Aerospace  Medical  Assoc.,  ^-12  Apr  62, 
Atlantic  City,  N.  J  ,  Abstracted  iu\  Aerospace  Med., 

V.  33,  no.  3,  Mar  62,  p  34l. 

A  qualitative  review  is  made  of  some  seldom  considered 
human  factors  problems  which  may  confront  a  weightless  worker 
in  a  space  environment.  Discussions  are  based  on  inflight 
zero  gravity  research,  mathematical  analyses  of  human  motion 
in  earth  orbits,  and  computer  simulation  studies  of  orbital 
rendezvous  Topics  covered  include:  human  locomotion  and 
rotation  in  a  weigjitless,  frictionless  environment;  human 
factors  and  engineering  considerations  for  the  design  of 
rotating  space  stations;  problems  Involved  in  tethering  a  space 
worker  to  his  vehicle;  and  some  misconceptions  about  the 
weightless  state.  Somie  implications  are  suggested  for  future 
space  efforts. 

179.  Kennedy,  R.  S. 

A  COMPARISON  OF  SUSCEPTIBILITY  TO  SYMPTOMS  IN  THE  SLOW 
ROTATING  ROOM  (CANAL  SICKNESS)  AND  MOTION  SICKNESS  IN  FLIGHT 
PERSONNEL,  by  R .  S.  Kennedy  and  A.  Graybiel,  Paper  presented 
at  32ncl  annual  meeting,  Aerospace  Medical  Assoc.,  24-27  Apr  6I, 
Chicago,  Til.,  Abstracted  in;  Aerospace  Med.,  v  32,  no.  3> 

Mar  61,  p.  237. 

Previous  studies  have  shown  that  stimulating  the  semi¬ 
circular  canals  in  healthy  subjects  (caused  by  movements  of 
the  head  while  slowly  rotating  in  a  small  room)  produces  symp¬ 
toms  collectively  termed  "canal  sicimess."  In  this  experiment 
susceptibility  to  canal  sickness  was  measured  in  three  groups 
of  subjects  (aviators  who  had  completed  military  test  pilot 
school,  experienced  aviators,  and  incoming  flight  students) 
and  compared  with  their  susceptibility  to  other  forms  of 
motion  sickness  and  vertigo,  as  determined  by  interview  and 
questionnaire.  The  findings  are  interpreted  in  terms  of  the 
validity  of  the  test  for  canal  sickness,  as  a  predictor  of 
motion  sickness. 

180.  King,  B.  G. 

PHYSIOLOGICAL  EFFECTS  OF  POSTURAL  DISORIENTATION  BY  TILTING 
DURING  WEIGHTLESSNESS,  Aerospace  Med.,  v.  32,  no.  2, 

Feb  6l,  pp.  137-1^0,  2  figs.,  ref 

Navy -supported  discussion  of  experiments  conducted  to 
test  the  hypothesis  that  since  only  gravity  could  cause  dis¬ 
placement  of  the  utricular  otolith  in  the  absence  of  rotation 
or  movement,  no  postural  response  would  result  by  static 
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disorientat^ion  of  lue  head  in  the  condition  of  zero  gravity, 
observations  on  the  function  of  the  utricular  otolith  are 
presented . 

181.  Knight,  L.  A. 

AN  APPROACH  TO  THE  Pir/SIOLOGIC  SINTJLATION  OF  THE  NULL-GRAVITY 
STATE,  J.  Aviation  Med. ,  v.  29,  no.  L,  Apr  58, 
pp.  283-2B6,  \  refs. 

Discussion  of  the  similarities  and  differences  to  be  ob¬ 
served  between  the  condition  of  a  body  floating  in  space  and 
that  of  a  body  floating  in  water. 

182.  Kosmolinskii,  F.  P. 

BIOMEDICAL  PROBLEMS  OF  FLIGHT  INTO  COSMIC  SPACE:  A  SURVEY  OF 
FOREIGN  LITERATURE  (MEDIK0-3I0LCGICKESKIE  VOPROSY  POLETOV  V 
KOSMICHESKOE  PROSTRANSTVO  OBZOR  INOSTRANOI  LITERATURY), 

Klin.  Med.  (Moscow),  v.  38,  no.  5,  May  60,  pp.  8-12, (in  Russian). 

This  is  a  review  of  articles  on  physiological,  psycholo¬ 
gical,  and  biological  problems  of  space  flight  published  in 
the  West  European  and  American  aviation  literature  during  the 
last  decade. 

183.  Kousnetzov,  A.  G. 

SOME  RESULTS  OF  BIOLOGICAL  EXPERIMENTS  IN  ROCKETS  AND  SPUTNIK  II, 
J .  Aviation  Med.  ,  v.  29,  no.  11,  Nov  58^  PP*  781-784,  fig. 

A  discussion  is  presented  of  Russian  biological  experinen- 
T.ation  in  space  flight,  as  reviewed  by  A.  G.  Kousnetzov,  chief 
of  the  physiology  department  of  the  Soviet  Air  Force  Scientific 
Research  Experimental  Institute  of  Aviation  Medicine  in  Moscow, 
in  a  paper  delivered  at  the  Third  European  Congress  of 
Aviation  Medicine,  Louvain,  Belgium,  in  September  1958.  Soviet 
investigations  of  the  effects  of  space  fli^t  on  the  human 
organism  have  been  in  progress  since  1949*  In  the  initial 
phase,  animals  encapsulated  in  hermetically  sealed  cabins  were 
rocket-flown  to  heights  of  100-210  km.  and  then  ejected  for 
return  to  earth  by  parachute.  In  the  second  phase,  the  capsule 
was  eliminated,  and  the  animal  (in  a  special  higji- altitude 
suit)  was  separated  by  catapult  from  the  descending  rocket  (at 
heights  of  75-85  km.  and  of  39“^'+8  km.)  and  parachuted  to  earth. 
The  third  phase  of  the  experiments  culminated  in  animal-rocket 
launchings  to  a  height  of  i»73  km.  No  major  physiologic 
changes  that  could  be  regarded  as  resulting  from  acceleration, 
catapult  launching,  or  parachute  descent  from  any  of  the  alti¬ 
tudes  studied  were  observed  in  the  animals.  A  biological  ex¬ 
periment  which  met  all  the  conditions  of  space  flight  was 
realized  with  the  launching  of  Sputnik  II  carrying  the  dog, 

Laika.  During  the  crucial  period  between  launching  and  the 
time  the  satellite  was  placed  in  orbit,  tlie  animal  was  in  such 
a  position  as  to  sustain  transverse  acceleration.  Data  about 
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the  condition  and  behavior  of  the  animal  were  successfully 
transmitted  and  received.  Included  was  information  on  the 
effects  of  acceleration  upon  the  frequency  of  heart  contrac¬ 
tions;  the  effects  of  zero-G  conditions  and  weightlessness; 
the  position  of  the  dog's  body  in  space;  changes  in  the  func¬ 
tional  state  of  the  nervous  system;  and  changes  in  blood 
circulation  and  breathing  No  physiologic  manifestations  of 
the  effects  of  cosniic  radiation  on  the  animal  were  discovered. 


l6t.  Kramer,  S.  B. 

”A  Modular  Concept  for  a  Multi -Manned  Space  Station”,  by 
S.  B.  Kramer  and  R.  A.  Byers,  pp.  36-73^  31  figs.,  2  tbls  , 

2U  refs.,  in;  Proceedings  of  the  MANNED  SPACE  STATIONS 
SYMPOSIL'M,  Inst.  Aeronautical  Sciences,  New  York,  I96O,  322  pp 

Contains  a  section  on  the  Micro-Ecology  which  is  broken 
down  into  the  following  subsections;  Biochemical  (Respiratory 
Nutr iticanal,  Waste);  Psychological  (Termal,  Vibratory  and 
Aurol,  Gravitational);  External  Phenomena  (Radiation,  Meteors) 
and  Hardware  (Micro-Atmosphere  System,  Equipment  Weights  plus 
Power ) . 
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185.  Lamb,  L.  E. 

INFLUENCE  OF  AEROSPACE  FLIGHT  ON  THE  NORMAL  CARDIOVASCULAR 
SYSTEJ^:  STRESSES  AIW  EFFECTS,  Am^  J.  Cardiol.,  v.  6,  no.  1, 
Jul  60,  pp.  8-I8,  4  figs.,  17  refs. 

The  mechanics  of  the  adjustments  and  alterations  of  cardi 
ovascular  functions  in  response  to  flight  stresses  such  as 
hypoxia,  explosive  decompression  or  acute  anoxia,  positive 
pressure  breathing,  relative  immobility,  acceleration,  de¬ 
creased  barometric  pressure,  and  weightlessness  are  discussed. 
Consideration  is  also  given  to  measures  of  counteracting  the 
effects  of  these  stresses 

186.  Lansberg,  M.  P. 

THE  FUIiCTION  OF  THE  VESTTBUL.VR  SENSE  ORGAN  AND  THE 
CONSTRUCTION  OF  A  SAFELLITE,  Paper  presented  at  the  9th 
International  Astronautical  Congress,  25-30  Aug  58^ 

Am s te rdam ,  Holland . 

Paper  is  concerned  with  the  problem  of  weightlessness 
which  occurs  in  a  satellite.  To  make  a  prolonged  sojourne  in 
the  satellite  therefore  more  physiologic,  once  again  ’’weight" 
has  to  be  introduced  within  the  satellite,  whereas  the  satel¬ 
lite  itself  remains,  of  course,  weightless.  This  aim  can  be 
achieved  by  making  the  satellite  ro^-ate  around  its  own  axis. 

An  acceleration  will  result  acting  in  a  radial  direction. 
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Lansberg^  M.  P. 

A  PRIMER  OF  SPACE  MEDICINE,  Amsterdam,  Elsevier  Publishing  Co., 
i960,  165  pp.^  3^  illus.,  210  refs. 


A  description  is  presented  of  the  specific  medical  prob¬ 
lems  of  manned  5pace  flight,  including  the  physical,  physio¬ 
logical,  and  psychological  aspects  and  the  dynamic  conditions 
of  ].ife  in  a  space  cabin  and  man's  acceleration  tolerance 
during  passage  to  and  from  the  space  station. 


Lansberg,  M.  P. 

SOME  CONSEQUENCES  OF  V^^IGHTLESSNESS  AND  ARTIFICIAL  WEIGHT, 

J.  Brit.  Interplanet.  Soc.,  v.  17,  no.  9^  May-Jun  60, 
pp.  285-2^3,  5  figs. 

Physiological  consequences  of  weightlessness  are  discussed. 
Artificial  ventilation  will  be  necessary,  because  of  the 
absence  of  convection.  In  the  absence  of  gravitational  clues 
to  position,  some  disorientation  may  occur  and  motor  activities 
may  have  to  be  relearned,  but  muscular  atrophy  is  not  likely 
to  be  a  real  hazard.  It  would  be  unwise  to  extrapolate  from 
what  is  experienced  during  parabolic  flights  to  'v^at  can  be 
expected  during  semipermsment  weightlessness. 

Problems  raised  by  rotation  of  the  space  vehicle  to  pro¬ 
duce  artificial  "weight"  are  also  considered,  and  it  is  shown 
that  von  Braun's  proposal  for  the  rotation  of  a  40  m-radius 
satellite  at  an  angular  velocity  of  ^radian/sec 0  is  not  fully 
satisfactory  physiologically. 

Lawden,  D.  F. 

THE  SIMULATION  OF  GRAVITY,  J.  Brit  Interplanet.  Soc.,  v.  I6, 
no.  Jul-Sep  57 ^  PP«  13^-1^0^  ^  figs. 

The  artificial  gravitational  field  produced  by  rotating 
a  spaceship  or  artificial  satellite  about  its  axis  is  com¬ 
pared  and  contrasted  with  normal  gravity  at  the  earth's 
surface . 


190.  Lawton,  R.  W. 

PHYSIOLOGICAL  CONSIDERATIONS  RELEVAI^T  TO  THE  PROBLEM  OF 
PROLONGED  WEIGHTLESSNESS:  A  Review,  Astronaut.  Sci.  Rev., 

V.  U,  no.  1,  Jan-Mar  62,  pp.  II-I8,  3'' -38,  2  tbls . ,  I67  refs. 

In  this  review  speculation  is  made  on  some  of  the 
possible  consequences  of  long-term  weightlessness  and  methods 
derived  for  the  prevention  of  untoward  effects.  The  production 
of  artificial  gravity  by  rotation  raises  additional  problems 
related  to  stimulation  of  the  semicircular  canals.  The  present 
conclusion  is  that,  for  a  lunar  mission  of  approximately  ik 
days,  the  weightless  environment  will  be  a  requirement  and  the 
evidence  at  hand  suggests  that  man  will  be  able  to  function 
adequately  if  appropriate  precautions  are  taken. 
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191*  Lelievre,  J. 

A  FLIGHT  WITH  APPAPEHT  ZEnC  GRAVITY  (LE  VOL  A  PESAI^TEUR 
APPAREIvTE  TvTLLE ) ,  Jnfcn;.ation  Air,  20  Mar  pp.  ^-10, 

192.  Lerine,  R.  B. 

rrJLL-GRAVITY  SIMJLATIori,  Paper  presented  at  the  i960  Meeti-ng 
of  the  Aerospace  Medical  Mar  60,  Miani  Beach,  Fla  , 

Abstracted  in;  Aerospace  Med.,  v.  31^  no.  U,  Apr  60,  p.  312. 

In  a  true  state  of  free-fall^  cancellation  of  gravita¬ 
tional  and  inertial  fields  results  in  no  tendency  for  a  b^ody 
to  accelerate  vith  respect  to  its  surroundings  and  in  no 
tendency  for  the  components  of  the  body  to  accelerate  vith 
respect  to  each  other.  Although  it  is  not  possible  to  attain 
such  a  state  in  a  laboratory  at  rest  vith  respect  to  the  earth, 
it  is  possible  to  duplicate  the  effects  of  veightlessness  to 
varying  degrees,  and  for  extended  time  spans,  on  a  large 
number  of  the  body  furctior.s  and  sense  organs.  Success  of 
such  simulation  depends  especially  on  nullification  of  visual, 
mechanoreceptor ,  and  vestibular  cues  to  the  gravitational 
vertical,  and  also  on  substantial  reduction  of  any  vork  re¬ 
quired  of  the  organism  by  virtue  of  its  being  in  an  uncompen¬ 
sated  gravitational  field.  An  artificial  environment  for  simu¬ 
lation  of  the  null -gravity  state,  based  on  the  concept  of 
Muller  (Science  128;  772,  1958),  vill  be  discussed;  and  a  com¬ 
parison  of  the  physiological  and  psychological  effects  of  such 
a  simulator  vith  corresponding  effects  to  be  expected  in  true 
null- gravity  vill  be  made  for  several  of  the  important  body 
senses  and  functions. 

193*  Levering,  B. 

THE  case’ OF  THE  CURIOUS  CAT:  "LUCKY"  FLOATS  IN  WEIGHTLESS 
REPOSE  AT  RANDOLPH’S  SCHOOL  OF  AVIATION  MEDICINE,  Skyline, 
v.  l4,  no.  k,  Dec  56,  pp.  10-13 

Experiments  on  veightlessness  are  becoming  increasingly 
imp>ortant  to  aviation  as  man  approaches  space  flight.  Detailed 
discussions  ar^  made  of  S.  J.  Gerathevohl ’ s  investigations 
vith  the  cat  (Lucky)  vhich  are  a  part  of  a  three -fold  research 
project  on  veightlessness  vhich  he  is  conducting  at  the  USAF 
School  of  Aviation  Medicine.  Other  portions  of  the  program 
include  studies  of  h^aman  tolerance  to  veightlessness  (vherein 
volunteer  subjects  experience  veight lessness  during  parabola 
flights)  and  visual  illusions  during  zero  gravity  (vherein 
subjects  are  requested  to  place  a  pencil  dot  on  targets). 
Mention  is  made  of  several  other  investigations  monitored  by 
Dr.  Gerathevohl  particularly  the  "sealed  cabin  simulator" 
studies  (under  the  immediate  direction  of  H.  Strughold) 
vherein  living  conditions  during  space  flints  are  reproduced 
as  closely  as  possible. 
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19^.  Levine,  R.  B. 

^^EW  APPROACH  TO  ZERO  GHAVITr  TESTS,  Aircraft  &  Missiles, 

V,  no.  6,  Juii  61,  pp.  26-P9- 

Lockheed's  Null-'Gravity  Simulator  simulates  the  effects 
of  a  space  environment  by  immersing  a  man  in  water.  Water 
immersion  gives  the  following  desired  effects:  (l)  the  sub¬ 
ject  loses  the  ability  to  detect  gravitational  support,  (2) 
muscular  effort  for  maintaining  posture  is  reduced,  (3)  pre¬ 
viously  stretched,  soft  tissues  no  longer  perceive  the 
direction  and  magnitude  of  the  gravitational  field,  (4)  the 
force  of  friction  between  the  vessel  walls  and  the  subject 
decreases  to  zero,  and  (5)  hydrostatic  pressures  in  the  cir¬ 
culatory  system  are  nearly  equaled  by  the  water  pressure.  By 
eliminating  the  action  of  the  otoliths  by  rotating  the  entire 
water  chamber,  null-gravity  simulation  is  further  enhanced. 

A  physical  description  of  the  simulator  is  given.  Tests 
carried  out  with  fish  indicate  that  spinning  of  humans  will 
produce  the  desired  results,  but  further  tests  should  be  done. 

195.  Levy,  E.  Z* 

STUDIES  IN  HUMAN  ISOLATION,  by  E.  Z.  Levy,  G.  E.  Ruff  and 
V.  H^  Thaler,  J.  Am.  Med.  Assoc.,  v.  I69,  1959^  PP-  236-239- 

196.  Lewis,  C. 

USAF  SCHOOL  SIMULATES  LF/ING  IN  SPACE,  Aviation  Week, 

V.  68,  no.  4,  27  Jan  58;  PP-  40-61,  illus. 

Space  research  projects  conducted  by  SAM  in  the  follow¬ 
ing  areas;  space  cabin  simulation,  psychological  testing, 
vei^tlessness,  and  photosynthesis. 

197-  Library  of  Congress,  Aerospace  Information  Div. ,  Science 
and  Technol.  Branch,  Washington,  D.  C. 

SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEIiS,  Rept.  no. 

AID  61-156,  30  Nov  61,  AD  269  794,  10  pp.,  17  refs.  (OTS  $1.6o). 

198.  Library  of  Congress,  Air  Information  Div.,  Science  and 

Technol.  Section,  Washington,  D.  C. 

FURTHER  DETAILS  ON  GAGARIN  FLIGHT,  AID  rept.  no.  6I-II3, 

27  Jul  61,  AD  261  454,  6  pp.,  tbl,  5  refs. 

Three  articles  have  appeared  recently  vdiich  contain  in¬ 
formation  not  found  in  any  of  the  more  than  60  Soviet  sources 
published  in  connection  with  Gagarin *s  flight.  The  first 
article  ws  written  by  Professor  G.  V.  Petrovich  and  published 
in  the  Vestnik  of  the  Academy  of  Sciences  USSR.  The  second  is 
a  TASS  interview  with  Professor  V.  V,  Dobronravov,  Doctor  of 
Physical  and  Mathematical  Sciences.  The  third  was  written  by 
Inna  Yavorskaya,  whose  title  is  given  as  Scientific  Secretary 
of  the  Interplanetary  Travel  Commission  of  the  Academy  of 
Sciences  USSR.  This  report  recounts  certain  details  found  in 
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these  three  article?  rtnd  dl?.^uspei  th^ir  irnpl  icatione .  I'ome 
of  the  information  pr^sen^'^^d  appears  to  support  certain  in¬ 
ferences  drawii  in  previous  AID  reports. 

199*  Library  of  Congress,  Air  Information  Div.,  Science  and 
Technol.  Section,  Washington.  D.  C. 

SOVIET  PESSARCH  ON  GRAVITATION:  /JJ  ANALYSIS  OF  F^JBLISHED 
LITERATJhE,  by  M.  A.  Garb»=l]  ,  Rept  .  no.  AID  6O-6I, 

Oct  60.  379  PP- 

A  correlation  i.':  presented  of  K.  P.  Stanyukovich's  public 
statements  on  veiglitlessness  with  views  expressed  by  other 
Soviet-area  scientists.  A  general  presentation  of  the  problem 
of  gravitation  and  the  status  of  Soviet  research  on  gravitation 
and  a  correlation  of  Soviet  ard  Western  research  is  included. 

The  appendix  includes  a  transiatior.  of  Stanyukovich * s  "The 
Problem  of  the  Physical  Nature  of  Gravity". 

200.  Library  of  Congress,  Science  and  Technol.  Dlv.,  Washington  D.  C. 
AEROSPACE  MEDICINE  AIID  BIOLOGY:  Ml  AIJNOTATED  BIBLIOGRAPHY, 
VOLUME  III,  195^  LITERArjRE,  by  A.  J.  Jacobius,  R.  Kenk, 

E.  Marrow,  I.  M.  Plavr^icks,  K.  Vculgaris  and  L.  D.  Davis, 

1960,  PB  iyi  029,  51*2  pp.,  1368  refs. 

This  bibliography,  which  was  prepared  under  the  sponsor¬ 
ship  of  the  National  Aeronautics  and  Space  Administration,  of 
the  A.dvanced  Research  Project  Agency,  and  of  the  Defence 
Research  Board  of  Canada,  is  the  third  in  a  series  which  is 
scheduled  to  be  brought  up  to  date  under  an  accelerated  pro- 
grajn  within  two  and  one  half  years.  It  comprises  comprehen¬ 
sively  the  monographic,  periodical,  and  report  literatures, 
both  domestic  and  foreign,  of  the  year  195^*  The  bibliography 
is  arranged  alphabetically  by  authors  and  contains  I368 
abstracts.  It  includes  a  secondary  author,  a  corporate  author, 
and  a  detailed  and  thoroughly  ci oss-referenced  subject  index. 

The  indexes,  cumulated  for  Volumes  I-lII,  contain  close  to 
4000  entries.  The  bibliography  covers  all  subject  fields 
pertinent  to  aviation  and  space  medicine,  particularly  the 
following:  physiology,  biology',  psychology,  patnology,  pharma¬ 
cology,  toxicology,  sanitation,  human  and  operational  aspects, 
engineering,  extraterrestrial  environments,  nutrition,  survival 
and  rescue,  persoraiel  problems,  and  accident  prevention. 

201.  Library  of  Congress,  Science  and  Technol  Div.,  Washington,  D.C. 
AEROSPACE  t-EDICINE  AND  BIOLOGY;  Al^J  ANNOTATED  BIBLIOGRAPHY, 
VOLUME  IV,  1955  LITERATiJRE,  by  A.  J,  Jacobius,  R.  Kenk, 

L.  D.  Davis,  E.  G.  Koines,  I.  M.  Plavnicks  and  K.  Voulgaris, 

1961,  AD  258  191,  330  pp.,  1517  refE. 

This  latest  volume  of  the  retrospective  part  of  the  biblio¬ 
graphy  follows  in  all  major  lespects  the  preceding  issues,  as 
outlined  in  abstract  no.  200  of  this  series.  The  151?  abstracts 
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are  covered  by  expanded^  ciirnalated  subject  and  corporate  author 
indexes.  Future  voluiTies  are  scheduled  to  appear  at  the  rate 
of  two  per  year  until  the  series  is  up  to  date. 

202.  Library  of  Congress,  Science  and  Technol  Div.,  Washington  D.  C. 
/iEROSPACE  MEDICINE  AND  BIOLOGY:  AN  ANNOTATED  BIBLIOGRAPHY, 
VOLLl^IE  V,  1956  LITERArCRE,  by  A.  S.  Jacobius,  R.  Kenk, 

L.  D.  Davis,  E.  G.  Koines,  K.  Pappajohn  and  I.  M  Plavnicks, 
1962,  378  pp.,  IU92  refs. 

Abstracts  are  arranged  by  subject  catagories  for  greater 
convenience  to  the  reader  desirous  to  gain  information  on 
broad  subject  matters  by  quick  direct  perusal. 

203.  Library  of  Congress,  Technical  Information  Div., 

Washington,  D.  C. 

AVIATION  MEDICINE;  AN  ANNOTATED  BIBLIOGRAPHY  1952  LITERATURE, 
by  A.  J.  Jacobius  and  M.  J.  Wilkins,  Nov  56,  PB  1215^3^ 

20U  pp.,  (OTS  $4.00). 

204.  Loftus,  J.  P 

MOTION  SICKNESS  DICING  A  WEIGHTLESS  STATE,  Paper  presented  at 
the  Symposium  on  Motion  Sickness  in  Weightlessness  Research, 

Mar  60,  Wright-Pattersor  AFB,  Ohio. 

205.  Lomonaco,  T. 

BEHAVIOR  OF  SOME  FKRCFPTjAL-MOTOR  FUNCTIONS  DURING  THE  TRAN¬ 
SITION  FROM  ABOUT  TWO  TO  ZERO  G  ATmD  THE  EFFECT  OF  TRAINING: 
EXPERIMEI^TS  EXECUTED  WITH  THE  SUBGRAVITY  TOWER  ( COMPORTAMENTO 
DI  ALCUNE  FUl^ZIONT  PERCETTIVO-MOTORIE  DURANTE  IL  PASSAGGIO  DA 
CIRCA  2  A  0  G  ED  INFLUENZA  DELL  AIXENAMENTO:  ESPERIMENTI 
ESEGUITI  CON  LA  TORRE  DI  SITBGRAVITA) ,  by  T.  Lomonaco,  A.  Scano 
and  F.  Rossanigo,  Riv.  Med.  Aeronaut.  (Rome),  v.  23^  no.  4, 
Oct-Dec  60,  pp.  439-456,  10  refs~,  {in  Italian). 

Six  subjects  executed  a  repetitive  task  with  electrical 
switches  following  a  pre-established  pattern  while  at  rest  and 
when  launched  on  a  subgravity  tower  to  alternate  states  of 
hyper-  and  zero  gravity.  An  analysis  of  films  taken  during 
the  test  showed  that  normal  subjects  could  tolerate  several 
short  and  frequent  exposures  to  zero  gravity  before  and  after 
mild  rectilinear  accelerations  without  any  difficulty,  and 
could  perform  relatively  simple  perceptual-motor  tasks,  al¬ 
though  with  less  speed  and  accuracy  than  under  normal  condi¬ 
tions.  Repetition  of  the  task  during  launches  (training)  led 
to  a  definite  Improvement  in  performance.  Unrestrained  sub¬ 
jects  exhibited  greater  difficulty  and  inaccuracies  in  task 
performance.  It  was  observed  from  recorded  photo  grams  that  the 
greatest  part  of  each  test  was  performed  under  sub-  or  zero 
gravity  states.  These  states  only  slightly  affected  the  co¬ 
ordinated  motor  performance  of  the  subject  provided  that  the 
relation  between  his  body  and  the  surrounding  objects  remained 
fixed. 
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206.  Loncnaco,  T. 

INITIAL  ST^JDIES  OF  THE  FHYSIOPATKOLOGICAL  EFFECTS  CAUSED  BY 
SUBGRAVITi'  ON  A.NIMALS  IN  ROCKETS  (PRIMI  STUDI  SUGLI  EFFETTI 
FISIOPATOLOGICI  CAUSATI  DALLA  SUBGRAVITA  IN  ANIMALS  LAICIATI, 
DENTRO  MI8SILI  NELL ’ALTA  ATT-IOSEERA ) ,  Riv.  Med.  Aeronaut ,  ('Rome  ) , 
V.  l6,  no.  2,  Apr-Jun  53;  PP-  192-199;  3  figs., 

(in  Italian  with  English  siLTimary). 

207.  Lomonaco,  T. 

PHj'SIOPATHOLOGY  DiJRIKG  SPACE  FLIGHT:  MOTOR  COORDINATION  IN 
SUBJECTS  EXPOSED  TO  ACCELERATION  VALUES  VARYING  TOOM  3  G  to 
0  G  (SULLA  FISIAPATOLOGIA  DIT^ANTE  IL  VOLO  NELLO  SPAZIO : 
COMPORTA^4ENTO  DELLA  COORDINAZIONE  ^50T0RIA  IN  SOGGETTI  SOTTO- 
POSTI  A  VALCRf  DI  ACCELERAZIONE  VARIANTE  DA  3  A  ZERO  G),  by 
T.  Lomonaco  et  al .  Piv.  Med.  Aeronaut.  (Rome),  v.  20,  1957; 
pp.  76-96,  V.  20  ( 1 ,  supplement) ,  Jan -Mar  57;  PP*  76-96, 

( in  Italian ) . 

208.  Lomonaco,  T. 

SOME  PHYSIO -PSYCHIC  EXPERIMENTAL  DATA  ON  THE  EFFECTS  OF 
ACCELERATIONS  AND  SUBGRAVITY  PREDICTABLE  FOR  MAN  IN  SPACE 
(ALCUNI  DATI  SPERIMENTALI  FISIO-PSICHICI  SUGLI  EFFETTI  DELLE 
ACCELERAZIONE  E  DELIA  SUB-GRAVITA  PREVISTI  ifELL’UOMO  JlAiNCIATC 
NELLO  SPAZIO ),  by  T.  Lomonaco,  A.  Scano,  M-  Strollo  and 
F.  Rossanigc,  Piv.  Med.  Aeronaut.  (Rome),  v  20,  no.  3; 

Jul-Sep  57;  pp"^  363-39O;  (  in  Italian  with  English  samr.iary). 

209.  Lomonaco,  T. 

VARIATIONS  OF  PSYCHOPIiYSlOLOGICAL  DATA  IN  MAN  SUBJECTED  TO 
CHANGES  IN  ACCELERATIONS  BET^EI^  3  AND  ZERO  G  ( COMJ>ORT/\MENTO 
DI  ALCUNI  DATI  FISIO-PSICHICI  NELL’UOMO  SOTTOPOSTO  A 
VARIAZIONI  DI  ACCELERAZIONE  COMPRESE  FRA  3  E  ZERO  G),  by 
T.  Lomonaco,  A.  Scano  and  F.  Rossanigo,  Riv.  Med.  Aeronaut. 
(Rome),  V,  21,  no.  4,  Oct-Dec  58,  pp.  691-70^;  ^ 

15  refs.,  (in  Italian  with  English  summary). 

Studies  were  carried  out  concerning  psychophysiologic 
effects  of  weigiitlessnesF  on  hiiman  subjects  (zero  G,  after  an 
initial  acceleration  of  3  G).  States  of  subgravity  were 
achieved  by  drops  from  a  tower  l4-m.  high,  vhich  is  described 
in  detail.  The  authors  made  radiograms  of  the  thorax  and 
electronysta0iiographic  recordings  during  the  zero  G  state. 
Sensations  experienced  during  the  experiment  were  described  by 
the  test  subjects  upon  termination  of  the  experiments.  The 
results  show  that  weightlessness  is  accompanied  by  displace¬ 
ment  of  the  heart  and  the  diaphragm.  Zero  gravity,  however, 
does  not  induce  nystagmus  or  modify  previously  induced 
nystagmus.  Among  the  sensations  reported,  the  feeling  of 
being  lifted  and  of  falling  into  the  void  was  considered  un¬ 
pleasant;  some  subjects  reported  loss  of  the  sensation  of 
being  tied  to  the  seat.  Two  subjects  who  had  kept  their  eyes 
shut  reported  that  they  felt  like  taking  successive  upward 
jumps  after  the  actual  fall,  which  was  not  perceived  as  such. 
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210.  Loret,  B.  J. 

OPTIMIZATION  OF  SPACE-VEHICLE  DESIGN  WITH  RESPECT  TO  ARTIFICIAL 
GRAVITi' ^  Paper  presented  at  the  1962  Meeting  of  the  Aerospace 
Medical  Assoc.,  9-12  Apr  62,  Atlantic  City,  N.  J.,  Abstracted 
in;  Aerospace  Med.,  v.  33,  no.  3^  Mar  62,  p.  343* 

A  design  envelope  and  tie  optimum  vehicle  configuration 
are  established  through  a  human -factors  analysis  of  the  arti¬ 
ficial  gravity  environment  peculiar  to  rotating  space  vehicles. 
The  envelope  is  prescribed  by:  an  upper  limit  on  vehicle 
angular  velocity  of  0.4  radians/sec  to  minimize  occurrence  of 
’'canal  sickness”;  an  upper  limit  of  one  ”g",  and  a  lover  limit 
of  0.2  g  to  permit  unaided  walking,  both  limits  modified  to 
compensate  for  Coriolis  effects;  and  a  practical  upper  limit 
on  vehicle  radius  of  l80  feet.  The  optimum  configuration  is 
characterized  by  a  single  cylindrical  crew  compartment 
oriented  parallel  to  the  spin  axis,  counterbalanced  by  other 
vehicle  componen^s.  The  configuration  is  illustrated  in  the 
conceptual  Pseudo-Geogravitatlonal  Vehicle  of  l80-foot  radius, 
rotated  at  0.4  radlans/sec  to  produce  0.9  in  the  crew 
compartment. 

211.  Lovelace,  W.  R.,  II 

BIOMEDICAL  ASPECTS  OF  ORBITAL  FLIGHT,  by  W.  R.  Lovelace,  II 
and  A.  S.  Crossfield,  Soc.  exp,  test  Pilots,  v.  Ill, 
no.  3,  Spring  59^  PP*  41-567 

This  article  discusses  the  biomedical  aspects  of  the 
orbiting  flight  problem.  The  three  types  of  manned  orbital 
vehicles  are  described  in  terms  of  their  potential  use  in  bio¬ 
medical  research.  Seven  phases  of  orbit  mission  are  delineated 
and  the  biomedical  problem  areas  in  each  are  examined.  Four 
stages  of  performance  degradation  are  indicated  for  use  as 
guides  to  the  tolerance  that  must  be  built  in  to  obtain  an 
adequate  level  cf  functioning  of  man  in  the  respective  phases. 

212.  Lovelace,  W.  R.,  II 

SPACE  MEDICINE  Aim  THE  F1JTJP.E,  by  W.  R.  Lovelace,  II  and 
A.  H.  Schwichtenberg,  Astronautics,  v.  6,  Oct  6l, 
pp.  58-59,  98-104. 

Discussion  that  defines  some  problems  in  space  medicine 
and  indicates  their  future  trends.  These  problems  include 
ageing;  behavioral  science;  biomedical  data  collection,  pro¬ 
cessing,  and  utilization;  environmental  cycles;  safety  and 
reliability;  and  extraterrestrial  life. 

213.  LUNAR  JOURNEY,  Lancet  (London),  v.  1,  no.  21  May  60, 

pp.  1117-1118. 

The  physiological  problems  of  orbital  and  space  flight 
are  briefly  reviewed,  including;  (l)  the  typical  aviation 
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stresses  of  acceleration,  low  barometric  pressure^  and  tem¬ 
perature  and  humidity  extremes,  for  which  adequate  measures  of 
protection  are  available;  (2)  prolonged  weightlessness,  the 
"breakoff  phenomenon,”  and  primary  cosmic  radiation,  about 
which  little  is  known;  and  (3)  problems  of  lunar  flight  which 
will  require  further  development  of  existing  techniques,  such 
as  increased  acceleration  stress,  the  mental  strain  of  extended 
flight,  the  additional  radiation  hazard  of  the  Van  Allen  belts, 
and  the  necessity  for  the  provision  of  large  quantities  of 
food  and  oxygen. 


M 


214.  MAC  ”The  Problem  of  Weightlessness”,  Conquest  (Johannesburg), 

V.  1,  no.  3,  Nov  57,  pp.  U-5. 

215.  McCutcheon,  E.  P. 

"Aeromedical  Studies:  B.  Physiological  Responses  of  the 
Astronaut”,  by  E.  P.  McCutcheon,  C.  A.  Berry,  G.  F  Kelly, 

R.  M.  Rapp  and  R.  Hackworth,  pp.  5^-62,  3  refs.,  in; 

RESULTS  OF  THE  SECOND  UNITED  STATES  MANNED  ORBITAL  SPACE 
FLIGHT,  IviAY  24,  1962,  Rept.  no-  NASA  SP-6,  Government  Printing 
Office,  Washington,  D.  C.,  1962,  IO7  pp.,  ($0.65). 

The  MA-7  mission  provided  further  observation  of  man's 
physiological  responses  to  space  flight.  The  stresses  of  space 
flight  appeared  to  have  been  well  tolerated.  All  flight  re¬ 
sponses  are  considered  to  be  within  acceptable  physiological 
ranges.  Specifically,  the  heart-rate  response  to  nominal 
exercise  demonstrated  a  reactive  cardiovascular  system.  An 
aberrant  ECG  tracing  was  recorded  during  reentry  and  is  be¬ 
lieved  to  have  resulted  from  the  increased  respiratory  effort 
associated  with  continued  speech  during  maximiira  acceleration. 

No  disturbing  body  sensations  were  reported  as  a  result  of 
weightless  flight.  Astronaut  Carpenter  felt  that  all  body 
functions  were  normal.  Solid  foods  can  be  successfully  con¬ 
sumed  in  flight,  but  precautions  mu^t  be  taken  to  prevent 
crumbling.  The  biosensors  provided  useful  ECG  data,  with 
minimal  artifact.  The  respiration  rate  sensor  provided  good 
prelaunch  but  minimal  in-flight  coverage.  Because  of  erratic 
amplifier  behavior,  the  rectal  temperature  thermister  gave 
invalid  values  for  approximately  one -third  of  the  flight.  At 
the  present  time,  the  in-flight  blood  pressure  cannot  be 
interpreted. 

216.  Malcik,  V. 

PROBLEMS  OF  SPACE  MEDICINE  (OTAZKY  KOSMICKEHO  LEKARSTVl), 

Tvorba  (Prague),  v.  26,  no.  17,  27  Apr  6l,  pp.  387-388,  (in 
Czech.),  Also  as;  U.  S.  Joint  Publ.  Research  Service, 
Washington,  D.  C.,  Trans,  no.  4717  (l842-S),  22  Jun  6i. 
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217. 


218. 


219. 


Some  of  the  physiological  problems  of  space  flight  are  re- 
vieved.  Vibrations  of  high  amplitude  cause  general  fatigue, 
create  disturbances  of  the  autonomic  nervous  system,  vision, 
and  hearing.  To  raise  tolerance  to  acceleration,  the  space 
ship  may  be  equipped  with  an  anti-g  capsule  vhich  rotates, 
keeping  the  astronaut  transverse  to  the  direction  of  accelera¬ 
tion.  Weightlessness  does  not  interfere  with  vital  functions, 
e.g.,  respiration,  heart  rate,  blood  pressure,  but  it  has  a 
disturbing  effect  on  coordination  of  movements  eind  orientation 
in  space.  A  different  composition  of  the  cabin  atmosphere 
from  that  of  earth  is  considered;  it  may  consist  of  60^  oxygen, 
20^  helium,  and  20^  nitrogen.  The  high  oxygen  content  will 
permit  reduction  of  cabin  pressure,  and  together  vith  helium, 
avert  some  of  the  consequences  of  explosive  decompression. 

Other  problems  result  from  the  effects  of  accumulation  of 
carbon  dioxide,  radiation,  isolation,  and  disturbance  of  the 
diurnal  rhythm.  Sanitation  problems  to  be  solved  include 
hygiene  of  skin  and  clothing,  elimination,  and  disposal  of 
wastes. 

Marbarger,  J.  P.,  Ed. 

SPACE  MEDICINE,  Symposium  at  the  Professional  Colleges  of  the 
Univ.  of  Chicago,  3  Mar  ^0,  Univ.  of  Illinois  Press, 

Urbana,  1951^  83  pp. 
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Margaria,  R. 

ACCELERATION  FORCES  AND  THE  SUBGRAVITY  STATE  DURING  FLIGHT 
(LE  FORZE  DI  ACCELERAZIONE  E  LA  CONDIZIONE  DI  SUBGRAVITA  IN 
VOLO),  Riv.  Med.  Aeronaut.  (Rome),  v.  20,  1957 i 
pp.  175-186,  (in  Italian). 


Margaria,  R. 

BODY  SUSCEPTIBILITY  TO  HIGH  ACCELERATIONS  AND  TO  ZERO  GRAVITY 
CONDITION,  by  R.  Margaria  and  T.  Gualtierotti,  Paper  presented 
to  Intern.  Council  Aero.  Sci.,  2nd  Intern.  Congress, 

12-16  Sep  60,  Zurich,  34  pp.,  26  refs. 
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Discu?sicr  c xp^r  imen^  £  p<^t  forme d  on  animals  in  order  to 
invPcMcate  possible  effects  o^  ratelllte  flight  ori  himians.  It 
is  found  that  and  frcg=  show  an  impairment  of  balance 

only  after  2*000  c  ceroripptal  ax-eleiation  in  a  centrifuge 
for  10  min.  Surli  loss  of*  balance  is  ascribed  to  the  destruc¬ 
tion  of  the  ot.ol  1  th  sy-'^em,  du^  ^o  ^  hie  tearing  away  of  the 
otoliths  from  Mieir  serit^ory  ^Ils  in  inner  ear.  as  evi - 

denot'd  by  h:  srolo^’ical  exam’rahiC’.  of  the  fish.  Frogs  show  a 
complete  recovery  of  Uie  scrs^  of  lalanpe  after  10  to  20  days 
A  second  c^ntr  1  f  jga^  io.n^  ru^"’ termer e  .  does  not  impair  the  re¬ 
covered  S“n?e  of  balance  Fxppr  irr.p.i*  s  investigating  thp 
mecharism  of  recovery  and  origl''  of  this  new  sense  of 
balance  are  described.  Tb^  me'-hanism  of  the  labyrinth  and  of 
the  related  cer.tpr  in  the  ppreb^llar  flocculo-nodular  lobe  are 
investigated  and  thieir  respor  se  ’c  a^celerat  ion  is  studied. 
PigeoiiS,  and  birds  in  gen»="ral  are  subjepted  to  changei>  in  ac¬ 
celeration  forces  acting  or  vp  =  t  ibulo-cerebel lar  system 

during  flight  •^ler  ^ rot'^rehpllogram  is  recorded  under 

various  degrees  of  stimula’ion.  An  analysis  of  this  informa¬ 
tion  snows  that  responses  tc  .~tati  and  dynairilc  simulation 
are  differpnt.  Static  px^.'l  Nation  induces  an  increase  of  ampli¬ 
tude  of  the  cer^b^llar  potentials  in  some  sites  of  th*=*  cere- 
bell’uiri  whll*^*  a  dpc  rease  \s  cb^^erv^d  in  some  other  ,  maximum 
differences  resulting  from  ’’he  lateral  parts  against  the  medial 
in  the  flocculo-nodular  lobp  Mi oroelectrode  investigation  of 
single  units  in  the  f locculo-- odular  lobe  points  to  the  exis- 
t.ence  of  various  kinds  of  ur^i’s  .spread  over  the  cortex  Some 
of  tup'p  firp  or:ly  svutic  and  a*  dynamic,  and  some  at 

both  static  and  dyi.amic  s t  imulat  i on  .  Tlie  funct.ion  of  the 
labyrinth  organ  :s  studied.  The  o^cli^h  apparatus  is  not 
foufid  to  be  a  very  ficip  1  r.^r  ♦  rumpn^  ;  response  is  absent 

if  the  gravitational  field  i-  Incrpas^d  by  even  50^  or  more, 
the  dirpc‘»’ion  of  ^he  force  remaining  unchanged. 

220.  Margaria.  P. 

S^'BGRAViry  AIJD  THE  ELLMlI^A^IOri  Or  ItiE  EFrECT  OF  ACCELERATION 
(LA  CONDIZIONE  D1  SltbGPAVITA  E  LA  SOrTRAZIONI  DALL’EFFETTO 
DELLE  AGCELEPAZIONJj ,  Riv.  M*^d>  Aeronaut  ,  v.  l6,  no  L, 

Oct-D^c  53.-  PP-  ^69-^7^  'vi't  Italian). 

A  method  of  creating  ^o^-ditlon-  of  subgravity  by  im¬ 
mersion  of  the  test  suoject  it  a  fluid  of  equal  specific 
gravity  i^^  discussed.  Such  an  experimental  procedure  would 
make  Su.perfLuous  ^'iie  cons! derabl*^  more  complicated  and  costlier 
methods  in  which  we ightlessripss  is  created  by  means  of  free 
falling  bodies.  Furthermore,  a  body  immersed  in  a  fluid  of 
equal  density  does  not  undergo  either  gravitational  or  other 
types  of  acceleration.  This  phero.rr.pnon  could  be  applied  toward 
prevention  of  injuries  in  air  plate  crashes,  by  placing  the 
pilot  into  a  reinforced  cockpit  immersed  in  a  fluid  of  a 
density  equal  to  the  pilot’s  body. 
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P21 .  Matrhevs,  ;!  C 

SOME  FREE  Fi^.Ll  lv<?t^IME!vrc  .  pr^Fsn'.ed  at  ^he  20th 

InTernational  ?hysiolo/^1 :  ai  ^0  Jui  •  ^  Aug  5^, 

'Br’iss#=^‘l  f 

Majo.  A  M. 

PEQUlREKErrr:5  rO?  APTlrir.AL  G'<A":r'  A'  rIGS  PROLONGED  SPACE 
FLIGHT- :MF ACT  OK  VEH.' :  ■ '1 ‘U-  PESIGP  APP  OPKRATIOIC.  Paper  pre¬ 
sented  at  the  AAS  /\r.n..a.  Mee’ing  l6-l8  Jon  (l,  Dallas,  Tex., 
AAS  preprint  no  b  pp 

223-  Meek,  J.  C. 

OBSERVATIONS  OF  ‘TANAL  SIGKNFC-  AKD  ‘IPAPTATION  IN  CHIMPAI^ZEES 
AND  SQUIRREL  MONKEYS  IN  A  ’’SLOW  -CrAlTNO  ROOM,"  by  J  C.  Meek, 

A.  Grayblel,  D  E  Belsrhe^  and  A  U  Riopelle,  Paper  presented 
at  32rid  anr.ual  Tieeting,  A^^^ospare  Medi  al  Assoc  , 

24-27  Apr  6l,  Chicago  Ill  .  Aerospace  Med . .  v.  33^  no.  5 
May  62,  pp.  571->'78,  ^  .‘'tgc  ^  2  +h.i>..  ^  refs. 

Chimpanzees  and  squirrel  monkeys^  with  both  normal  and 
disturbed  vestibular  fur:tiO!  were  subjected  to  varying  de¬ 
grees  of  rotation  ir  tr-e.  Psrsaicla  ‘^lov  Potation  Room.  The 
normal  animals  showed  a  form  of  ”:anai  sickness"  similar  to 
that  observed  in  rormal  humans  ar.d  adaptation  could  be  ob¬ 
served  after  exposure  of  '’he  arjina^s  subcritical  stimula¬ 
tion  for  several  days  Tne  manl  f e  ^t a*’ ions  of  canal  sickness 
were  correlated  vitr  lal-v'*  ^r  thi :  ^  f  it  ,tion  It  vas  found  that 
canal  sickness  failed  to  do'^eicp  ir.-  tncse  animals  which  exhi¬ 
bited  no  nystagmus  In  b: -late"' al  tests.  These  experi- 

ir.ents  point  ’’■o  cctr  i.ie.on  tea*  t.  thes“  animals  as  in  man, 
the  canal  sickness  expeii^-m-?d  i:  a  slow  rotation  room  depends 
upon  normal  vestibular  f’.ir-c"  ior  Tb  iS  tne  chimpanzee  and  the 
squirrel  monkey  may  cor  tribute  '"O-.sidcrably  to  the  clarifi¬ 
cation  of  the  etiology  aiid  final  ror-fol  of  canal  sickness. 

224.  Metzger,  C.  A 

GREW  ACCOMI-IODATfONS  FOP  AErC-FAIE  M.RFIONG,  by  C  A  Metzger 
and  A.  B.  Kea^ld^  Fap'=‘r  presented  tne  1962  Meeting  of  the 
Aerospace  Medical  Assoc.,  0-12  Ap"  62  Atlantic  City,  N.  J., 
Abstracted  In;  Aerospace  Med  .  v.  -3,  ;o.  3,  Mar  62,  p.  345- 

Tne  results  of  ’'•e  search  ny  th*^  Aerospace  Medical  Labor  a - 
■^ory  on  techniques  ar:d  d^^v^ces  fer  crew  accommodation  for  use 
in  a  weightless  en'''’irorjner*.t;  which  vo.^ild  exist  in  an  earth¬ 
orbiting  vehicle,  are  pres^^nted  New  and  unique  methods  for 
storing  human  wastes,  with  a?.‘d  w^  thou*  chemical  treatment,  in 
sealed  containers  are  described  Specialized  techniques  for 
bathing,  shaving,  oral  cleans'ing,  laundering  and  nail  and  hair 
care  are  reviewed  Grav:  tv- indepecd*^"!!  procedures  for  storing, 
preparing,  preserving,  aria  diaper  of  foods  are  presented. 

The  problems  of  v.^ igh.cles;-ri^ f>s  and  *he  integration  of  the  ac¬ 
commodations  are  disciissed.  laboratory  models  of  components 
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required  for  food  storage  and  serving,  refrigeration,  waste 
collection  and  disposal,  and  personal  hygiene  and  sanitation 
are  described.  Feasibility  of  the  techniques  and  experimental 
devices  will  be  studied  in  a  3-^^^  l4-day  test  in  a  laboratory 
life  support  system  evaluator. 

225.  Minkewitzova,  D. 

FIVE  SECONDS  IN  A  WEIGHTLESS  STATE,  Zapisnik  (Prague),  v.  3, 
no.  i4,  Jul  59;  P-  10-17;  (in  Czechoslovakian). 

In  a  zero-gravity  experi.ment  conducted  by  the  Czechoslovak 
Institute  of  Aviation  Medicine  (Ustav  leteckeho  zdravi)  two 
physicians  of  the  Institute  were  used  as  subjects.  Electro¬ 
cardiograms  were  taken  on  one  of  the  subjects.  Several  conse¬ 
cutive  zero-gravity  experiments,  each  lasting  5  seco.nds,  were 
performed  from  2,000-meter  altitude,  using  IL-lU  aircraft  of 
Czechoslovak  make.  Normal  drinking  from  a  cup  or  a  bottle  was 
impossible  in  a  weightless  state.  After  approximately  30 
minutes  the  aircraft  landed  and  the  experiment  was  completed. 
ALmost  all  of  the  members  of  the  test  crew  were  ill  and 
nauseated,  including  the  reporter,  who  also  suffered  an  ex¬ 
tremely  severe  headache  subsequently.  The  headache  was  so 
severe,  the  reporter  asserts,  that  three  different  types  of 
headache  powders  and  pills  were  completely  ineffective,  in 
fact  she  felt  as  though  "someone  had  scrambled  my  brains." 

226.  Minners,  H-  A. 

"Aeromedical  Studies:  A  Clinical  Medical  Observations,"  by 
H.  A.  Minners,  S.  C.  White,  W.  K.  Douglas,  E.  C.  Knoblock  and 
A.  Graybiel,  pp.  43-53;  15  refs.,  in;  RESULTS  OF  THE  SECOND 
UTJITED  STATES  MAIHiED  ORBITAL  SPACE  FLIGHT,  MAY  24,  1962, 

Rept.  no.  NASA  SP-6,  Government  Printing  Office, 

Washington,  D.  C.,  I962,  107  PP- ;  ($0-65) 

A  review  of  the  detailed  medical  examinations  accomplished 
on  two  astronauts  "vdio  each  experienced  approximately  4^  hours 
of  weiglitless  space  flight  reveals  neither  physical  nor  bio¬ 
chemical  evidence  of  any  detrimental  effect.  Specifically,  no 
pulmonary  atelectasis  has  been  found,  no  cosmic -ray  damage  has 
occurred,  and  no  psychiatric  abnormalities  have  been  produced. 
In  spite  of  directed  efforts  to  stimulate  the  pilot *s  orienta¬ 
tion  and  balancing  mechanisms  during  weightless  flight,  no  ab¬ 
normal  vestibular  nor  related  gastrointestinal  symptoms  have 
occurred.  Postflight  special  labyrinthine  tests  have  con¬ 
firmed  an  unchanged  integrity  of  the  pilots’  vestibular  system. 
Although  events  occuring  during  the  MA-7  mission  permitted 
only  a  qualitative  verification  of  gastrointestinal  absorption 
of  xy]ose,  such  absorption  was  normal  during  MA-6.  Biochemical 
analyses  after  Scott  Carpenter’s  flight  confirmed  the  occur¬ 
rence  of  a  moderate  diuresis.  Water  survival  is  an  emergent 
situation  requiring  the  optimum  in  crew  training  and  procedure 
discipline.  Furthermore,  if  heat  stress  continues  to  be  a  part 
of  space  flight,  adequate  fluid  intake  during  the  mission  is 
nece.ssary  for  crew  performance  and  safety. 
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P27.  Morin,  L. 

THE  PHYSIOLOGY  OF  SPACE  (LA  PirYSIOLOGIE  DE  L’ESPACE),  Laval 
medical  (Montreal),  v.  32,  no.  2,  Sep  6l,  pp.  l6l-177^ 

(  in  French ) . 

A  general  discussion  is  presented  of  the  physiological 
effects  and  ecological  problems  of  space  flight.  The  astronaut 
in  a  hermetically  sealed  cabin  will  be  subjected  to  weightless¬ 
ness,  accelerations,  and  decelerations,  extreme  temperature 
changes,  monotony,  noise,  vibratioiA  ,  and  to  the  hazards  of 
meteorites  and  radiations  (Van  Allen  belt,  ultraviolet  and 
cosmic  rays). 

228.  Muller,  H.  J. 

APPROXIMATION  TO  A  GRAVITY -FREE  SITUATION  FOR  TliE  HUMAN 
ORGANISM  ACHIEVABLE  AT  MODERATE  EXPENSE,  Science,  v  128, 
no.  3327,  3  Oct  58,  p.  772,  ref. 

So  far  as  their  effects  on  the  human  organism  are  con¬ 
cerned,  the  chief  peculiarities  of  weigiitlessness  consist  in 
(i)  the  cessation  of  unidirectional  stimulation  of  the  vesti¬ 
bular  system,  together  with  the  sequelae  accruing  therefrom 
through  reactions  of  the  autonomic  and  central  nervous  systems, 
and  (ii)  the  letting  up  of  the  hydrostatic  drag  on  the  circu¬ 
latory  system,  especially  that  associated  with  the  erect 
posture  of  a  man.  Both  of  these  peculiarities  can  be  approxi¬ 
mated  to  a  considerable  degree  by  a  combination  of  relatively 
simple  devices.  The  use  of  these  would  enable  data  on  the 
effects  of  this  pseudo-weightlessness,  maintained  for  several 
hours  at  least,  to  be  obtained  long  before  the  still  exceeding¬ 
ly  costly  direct  tests  of  subjecting  human  beings  to  prolonged 
free  fall  can  be  carried  out  by  Western  scientists. 
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229*  National  Academy  of  Sciences  -  National  Research  Council, 
Washington,  D.  C 

THE  TRAINING  OF  ASTRONAUTS.  REPORT  OF  A  WORKING  GROUP 
CONFERENCE,  Publ.  no.  873,  I961,  AD  263  763,  II8  pp., 
illue.,  tbl.,  17  refs. 

Contents : 

Tr'aining  aspects  of  the  X-15  prograiu. 

Man’s  integration  into  the  Mercury  capsule. 

Project  Mercury  astronaut  training  program. 

Some  implications  of  Project  Mercury. 

Experience  for  future  astronaut  training  programs. 
Dyna-Soar  pilot  training. 
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230.  National  Academy  of  Sciences  -  National  Research  Council, 
Washington,  D.  C. 

VISUAL  PROBLEMS  OF  SPACE  TOAVEL,  Ed.  by  J  W.  Miller, 

Apr  62,  AD  276  51-3^  55  PP-^  192  refs. 

2 jl .  National  Academy  of  Sciences  -  National  Researcli  Council, 

Washington,  D.  C 

.'.ERO-G  DEVICES  AND  WEIGHTLESSNESS  SIMULATORS,  by 

S.  J.  Gerat  hev.»ohi ,  Publ .  no.  7OI,  1^61,  IU3  pp.,  illus., 

Lbj. .  ,  refs  . , 

-oj.  National  Aeronautica.  and  Space  Administration,  \’as}iington,D.  C. 

PiiYSIOU)GICAL  SENSORS  FOR  USE  IN  PROJECT  MERCURY,  by 
C.  D.  \>nieelvright,  Rept.  no  NASA  Tli  D-IO82,  Aug  62, 

37  pp.,  20  figs.,  tbl.,  refs.,  (OTS  $1.00). 

Results  of  tests  of  biosensors  for  measuring  body  core 
teiiiperature,  respiration  rate  and  depth,  and  electrocardiogram 
on  animals  and  humans  are  presented.  Comments  are  made  on  the 
bioconnector  and  biosensor  assembly  and  the  xx5ssible  use  of 
blood-pressure  sensors  in  space  fligiit. 

233-  Naiional  Aeronautics  and  Space  Administi ation,  Washington, D.  C. 
PROCEEDINGS  OF  A  CONFERENCE  ON  RESULTS  OF  THE  FIRST  U.  S, 

MANHED  SUBORBITAL  SPACE  FLIGHT',  6  Jun  6l, 

76  pp.,  68  I’igs.,  11  tbls.,  15  refs. 

Contents  include : 

Kraft,  C.  C.,  Jr.,  "Flight  Plan  For  The  MR-3  Manned 
Flight, " 

Bond,  A  C.,  "Mercury  Spacecraft  Systems," 

White,  S.  C.,  "Review  of  Biomedical  Systems  For  MR-3 
Flight," 

Jackson,  C.  B.,  Jr.,  "Results  of  Prefliglit  and  Postflight 
Medical  Examinations," 

Henry,  J.  P  ,  "Bioinstrumentation  in  MR-3  Flight," 

Augerson,  S.,  "Physiological  Responses  of  the  Astronaut 
in  the  MR-3  Flight," 

Slayton,  D.  K.,  "Pilot  Training  and  Prefliglit  Preparation," 
Voas,  R.  B.,  J.  J.  Van  Bockel,  R.  G.  Zedekar  and 
P.  V/.  Backer,  "Results  of  In-Flight  Pilot  Performance," 
Shepard,  A.  B.,  Jr.,  "Pilot's  Flight  Report,  Including 
In-Flight  Filins." 

23^.  National  Aeronautics  and  Space  Administration,  Washington, D.  C. 
RESULTS  OF  THE  ILRST  .TIITED  STATES  MANNED  ORBITAL  SPACE 
FLIGHT,  FEBRUARY  20,  1962,  20h  pp.,  (U.  S.  Govt.  Printing 
Office,  Washington,  D.  C.  -  Price  h  25). 

This  document  presents  the  results  of  the  first  United 
States  manned  orbital  space  flight  conducted  on  February  20,  I962. 
TJie  prelaunch  activities,  spacecraft  description,  flight 
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operations,  fligJit  data,  and  postflight  analyses  presented 
from  a  continuation  of  the  information  previously  published 
for  the  tvo  United  States  manned  suborbital  space  flights 
conducted  on  May  5;  19^1  and  July  2],  196I,  respectively,  by 
the  National  Aeronautics  and  Space  Administration. 

235*  National  Aeronautics  and  Space  Administration.  Washington, D.  C. 

RESULTS  OF  THE  PROJECT  MERCURY  BALLISTIC  AND  ORBITAL  CHIMPANZEE 
FLIGHTS,  Ed.  by  J.  P.  Henry  and  J.  D.  Mosely, 

Rept.  no,  NASA  TR-I38,  (in  press), 

236.  National  Aeronautics  and  Space  Administration,  Washington, D.  C. 
RESULTS  OF  THE  SECOND  UNITED  STATES  MANNED  ORBITAL  SPACE 
FLIGHT,  MAY  24,  I962,  Rept.  no.  NASA  SP-6,  U.  S  Govt.  Printing 
Office,  Washington,  D.  C.,  19^2,  107  PP* 

Tills  document  presents  the  results  of  the  second 
United  States  manned  orbital  space  flight  conducted  on 
May  24,  ±962.  The  performance  discussions  of  the  spacecraft 
and  launch  systems,  the  modified  mercury  netvork,  mission  sup¬ 
port  personnel,  and  the  astronaut,  together  with  analyses  of 
observed  space  phenomena  and  the  medical  aspects  of  the  mission, 
from  a  continuation  of  the  information  previously  published  for 
the  United  States  manned  orbital  Flight,  conducted  on 
February  20,  19^2,  and  the  two  manned  suborbital  space  flights. 

237*  National  Aeronautics  and  Space  Administration,  Washington, D-  C. 
RESULTS  OF  THE  SECOND  U.  S  MANNED  SUBORBITAL  SPACE  FLIGHT, 

JULY  21,  1961,  21  Jul  61,  AD  270  539;  58  PP- ;  Ulus.,  tbls. 

8  refs. 

Spacecraft  and  flight  plan  for  the  Mercury-Redstone  4 
flight;  Results  of  the  MR-4  preflight  and  postfli^t  medical 
examination  conducted  on  astronaut  Virgil  I.  Grissom;  Physio¬ 
logical  responses  of  the  astronaut  in  the  MR-4  space  flight; 
Flight  surgeon *s  report  for  Mercury-Redstone  Mission  3  and  4; 
Results  of  inflight  pilot  performance  studies  for  the  MR-4 
flight;  and  Pilot’s  flight  report. 

238.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration 
Lab.,  Johnsville,  Pa. 

THE  EFFECTS  OF  WATER  IMMERSION  ON  PERFORMANCE  PROFICIENCY,  by 
R.  M.  Chambers,  D  A.  Morway,  E.  L.  Beckman,  R.  DeForest  and 
K.  R.  Coburn,  Rept.  no,  NADC-MA-6133,  22  Aug  6l^  30  pp.,  11  refs. 

In  an  attempt  to  study  a  wide  range  of  human  performance 
abilities  associated  with  weightlessness  and  the  transition 
from  weightlessness  to  high  G  reentry  environment,  the  t.ech- 
nique  of  water  immersion  and  centrifugation  was  used  to  simu¬ 
late  these  conditions.  Six  male  subjects  were  Immersed  in 
water  to  the  neck  level  for  a  12 -hour  period  and  one  subject 
for  a  23 -hour  period.  Eight  selected  performance  tasks  were 
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administered:  (l)  before  immersion,  (2)  during  immersion,  (3) 

after  immersion  and  centrifugation  so  that  gross  motor  and  per¬ 
ceptual  behavior  could  be  sampled.  It  was  found  that  behavior 
was  not  apparently  affected  by  prolonged  water  immersion  fol¬ 
lowed  by  reentry  type  accelerations. 

239  Naval  Air  Development  Center,  Aviation  Medical  Acceleration 

Lab.,  Johnsville,  Pa, 

EFFECTS  OF  WEIGHTLESSNESS  AS  SIMULAIICD  BY  TOTAL  BODY  IMMERSION 
UPON  irJMAN  RESPONSE  TO  POSITIVE  ACCELERATION,  by  V.  G.  Venson, 

E.  L.  Beckman,  K.  R.  Coburn  and  R.  M.  Chambers,  Rept.  no. 
NAJX:-MA-6132,  26  Jun  6l,  AD  212  ;29,  PP-,  3  figs.,  5  tbls., 

5  refs.,  Also  in;  Aerospace  Med.,  v.  33,  no.  2, 

Feb  62,  pp  198-203. 

Twelve  members  of «ilnder water  Demolition  Team  No.  21  used 
underwater  breathing  equipment  while  completely  imitiersed  in 
water  for  l8  hours.  Their  response  to  positive  acceleration 
was  determined  by  observing  the  G  level  at  which  the  limitation 
of  ocular  motility  under  acceleration  (LOMA)  occurred.  This  G 
level  is  approximately  the  same  as  when  loss  of  peripheral 
vision  or  greyout  occurs  \dien  subjects  are  exposed  to  positive 
acceleration.  The  period  of  immersion  was  well-tolerated  A 
small  but  statistically  significant  decrease  in  the  G  level  at 
which  LOI^  occurred  was  found  following  the  period  of 
immersion . 

240.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration 
Lab.,  Johnsville,  Pa, 

LEVER  DISPLACEMENT  DURING  CONTINUOUS  REINFORCEMENT  AND  DURING 
A  "DISCRIMINATION",  by  R.  M.  Herrick,  Rept.  no.  NADC-MA-6209, 

23  Jul  62,  NASA  N62-14832,  22  pp.,  9  refs. 

Measures  of  tho  normal  motor  behavior  of  animals  are  re¬ 
quired  as  a  basis  for  evaluating  the  influence  of  zero  g  or 
above -normal  g  on  motor  behavior.  The  displacement  of  the 
T-bar  handle  of  a  response  lever  was  categorized  into  eight 
intervals,  or  lever  positions,  each  successively -numbered 
position  representing  about  5*10°  (or  4.5  mm)  of  arc.  For 
each  lever  press  by  a  rat,  the  maximum  displacement  of  the 
T-bar  was  measured  under  (a)  continuous  reinforcement  and  (b) 
alternating  variable -duration  periods  of  continuous  reinforce¬ 
ment  (S^)  and  extinction  (SA)  with  a  light  cue  associated  with 
the  alternations.  Under  (a)  the  mean  lever  displacement  and 
variability  decreased  with  training.  Under  (b)  the  lever 
displacement  distributions  differed  from  their  associated  SA 
distributions  from  the  start.  The  differences  increased  with 
daily  cessions.  Compared  with  (a),  a  further  decrease  in  both 
displacement  and  variability  occurred  in  S^.  In  SA,  the  mean 
displacement  and  variability  increased  and  remained  at  a  higher 
level.  A  discrimination  developed  in  which  95^  of  all  presses 
were  made  Although  decreased  motivation  reduced  the  rate 

of  lever-pressing,  it  had  negligible  effects  on  the  distance 
the  lever  was  pressed. 


m 


2hl,  Naval  Air  Development  Center,  Aviation  Medical  Acceleration 
Lab.,  Johns Vi lie,  Pa. 

SOME  PHYSIOLOGICAL  CHANGES  OBSERVED  IN  HUMAN  SlWECTS  DOTTING 
ZERO  G  SIMULATION  BY  IMMERSION  IN  WATER  UP  TO  NECK  LEVEL,  by 
E.  L.  Beckman,  K.  H.  Coburn,  R.  M.  Chambers,  R.  E.  DeForest, 

W.  S.  Augerson  and  V.  G.  Benron,  Kept.  no.  MA-6IO7,  10  Apr  6I, 
AD  256  727^  25  PP-,  5  figs.,  4  this.,  11  refs.,  2  appens.. 

Also  in;  Aerospace  Med.,  v.  32,  Nov.  6l ,  pp-  1031-104l. 

Knowledge  relative  to  the  effects  of  prolonged  weightless¬ 
ness  is  needed  in  preparing  mar.  for  space  flight.  Tlie  buoyant 
force  exerted  upon  immersed  bodies  effectively  simulates  the 
weightless  state  with  respect  to  proprioceptive  sensory  re¬ 
sponses  and  perhaps  in  other  ways  An  investigation  into  the 
physiological  effects  of  immersing  subjects  in  water  up  to  neck 
level  was  undertaken.  It  was  found  that  water  immersion  pro¬ 
duces  an  unnatural  physiological  situation  in  that,  daring 
respiration,  the  inspired  air  inflates  the  lungs  to  atmospheric 
pressure  \diile  the  external  pressure  against  the  chesty  abdo¬ 
men,  and  legs,  due  to  the  water is  greater  than  atmospheric. 
This  situation  is  equivalent  to  "negative  pressure  breathing". 

A  series  of  experiments  involving  7  subjects  immersed  in  water 
up  to  neck  level  for  periods  of  5  to  23  hours  (5  subjects  for 
12  hours)  showed  a  significant  weight  loss  during  the  period 
of  immersion,  which  was  explained  by  the  diuresis  which  occur¬ 
red.  Pulmonary  volijme  measurements  showed  a  decrease  In  the 
explicatory  reserve  volume  ar.d  in  the  respiratory  minute  volume. 

242.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration 
Lab.,  Johnsville,  Pa. 

WEIGHTLESSNESS  SIMULATION  BY  TOTAL  BODY  IMMERSION;  PHYSIO¬ 
LOGICAL  EFFECTS,  by  V.  G.  Benson,  E  L.  Beckman,  K.  R  Coburn 
and  R.  E.  DeForest,  Rept,  no  NADC-‘MA-6l3^,  17  Aug  6I, 

AD  236  194,  20  pp.,  4  figs  ,  7  tbls.,  5  refs. 

In  future  manned  space  flights,  the  pilot  will  be  exposed 
to  a  period  of  weightlessness  between  takeoff  and  reentry  into 
the  earth’s  atmosphere.  In  planning  for  these  flights  infor¬ 
mation  is  needed  as  to  the  physiological  changes  vrtiich  will 
occur  as  a  result  of  the  weightless  period  vrtiich  may  alter  the 
capability  of  the  pilot  to  withstand  the  acceleration  forces 
imposed  on  him  during  the  reentry  portion  of  the  flight.  At¬ 
tempts  have  been  made  to  simulate  this  weightless  state  by 
Immersing  subjects  in  water  up  to  the  neck  level  for  varying 
periods  of  time.  These  subjects  were  exposed  to  acceleration 
forces  on  human  centrifuges  before  and  after  water  immersion. 

A  reduction  in  the  ability  to  withstand  these  acceleration 
forces  was  noted  following  the  immersion  period.  Immersion  in 
water  to  the  neck  level  produces  a  negative  pressure  breathing 
situation  which  in  turn  results  in  profuse  diuresis.  These 
two  conditions  alter  physiology  in  a  manner  which  would  not  be 
applicable  to  the  true  weightless  state  and  may  have  accounted 
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for  the  reduced  capability  of  the  subject  to  withstand  accele- 
ra'f  ion  forces  following  a  period  of  water  immersion.  In  this 
series  of  experiments  an  attempt  was  made  to  eliminate  the 
negative  pressure  breathing  and  the  diuresis  by  equipping  the 
subject  with  a  full  face  diving  mask  with  a  compensating  regu¬ 
lator  and  completely  immersing  him  in  water  for  a  period  of 
twelve  hoars.  The  ability  to  withstand  acceleration  forces  was 
measured  prior  to  and  following  the  water  immersion  period. 
Physiological  and  psychological  changes  that  occurred  as  a  re¬ 
sult  of  ^he  water  immersion  were  also  measured.  Of  the  seven 
subjects  tested;  only  three  were  able  to  tolerate  the  12-hour 
period  of  water  immersion.  The  remaining  four  terminated 
early  in  the  study  due  to  the  stress  of  the  underwater  eiiviron- 
ment  and  were  not  exposed  to  acceleration  forces  following 
their  immersion  periods.  Of  the  three  who  completed  the  study, 
two  did  not  show  any  reduction  in  their  ability  to  withstand 
the  same  acceleration  forces  following  the  period  of  water  im- 
iTiersion,  however,  one  was  rendered  unconscious  by  the  same  ac¬ 
celeration  force  he  was  able  to  withstand  prior  to  the  im¬ 
mersion  period.  Due  to  the  small  size  of  the  water  tank  the 
subjects  were  in  the  sitting  position  during  periods  of  psycho¬ 
logical  testing  and  also  v^ile  watching  television.  This 
position  resulted  in  a  negative  pressure  breathing  situation 
with  the  resultant  profuse  diuresis. 

243.  Naval  Air  Material  Center,  Air  Crew  Equipment  Lab., 

Philadelphia,  Pa. 

ENVIRONMENTAL  REQUIREMEI^TS  OF  SEALED  CABINS  FOR  SPACE  AT^D 
ORBITAL  FLIGHTS.  A  BIBLIOGRAPHY  OF  PSYCHO -PHYSIOLOGICAL 
STUDIES  RELEVANT  TO  SPACE  AND  ORBITAL  FLIGHT,  by  N.  M.  Burns, 
and  R.  B.  Ziegler,  Rept .  no.  NAMC-ACEL-441,  26  Oct  60, 

AD  246  4l4,  1  V. 

A  bibliography  is  presented  of  psychological,  physiologi¬ 
cal  and  environmental  reports  pertinent  to  man's  role  in  space 
and  orbital  flight.  Five  hundred  and  eighty- two  entries  are 
provided  on  3  x  5  inch  file  card  forms  with  the  content  of  the 
report  indicated  by  the  category  into  which  it  is  placed.  The 
literature  review  for  this  bibliography  was  completed  in 
April  i960. 

244.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

ANIMALS  AND  IN  SPACE  A  CHRONOLOGY  AND  ANNOTATED  BIBLIO¬ 
GRAPHY  THROUGH  THE  YEAR  I96O,  by  D.  E.  Beischer  and 
A-  R.  Fregly,  Monograph  no.  5^  ONR  rept.  no.  ACR-64,  1962, 

97  PP‘;  this.,  refs. 

This  work  brings  together  for  the  first  time  a  listing  of 
all  available  reports  relating  to  biological  experiments  con¬ 
ducted  during  balloon  and  rocket  flights,  with  plants,  animals, 
and  humans  as  subjects.  This  compilation  includes  a  listing 
of  pertinent  bibliogiaphies,  monographs,  technical  publications. 
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and  periodical  articles.  Detailed  tabulations  are  given  of 
all  known  balloon  and  rocket  flights,  including  such  informa¬ 
tion  as  flight  designation,  location,  type  of  experiment^  ex¬ 
perimental  subjects,  height,  duration,  success  or  failure, 
investigators,  and  cross-references  to  literature.  A  selective 
subject  index  is  included,  listing  experimental  material  and 
giving  cross-references  to  literature.  Most  of  the  citations 
are  annotated. 

2U5.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

COMPREHENSIVE  BIBLIOGRAPHY  OF  RESEARCH  REPORTC  ISSUED  OVEP  A 
NINETEEI4-YEAR  PERIOD  BY  THE  U.  S.  NAVAL  SCHOOL  OF  AVIATION 
MEDICINE,  by  G.  A.  Daniel  and  C,  F.  Kasparek,  Proj .  MP005.13“ 
3001,  Subtask  5^  Kept.  no.  3^  1  May  6I,  7^  PP^ 

The  772  reports  listed  cover  many  aspects  and  phases  of 
aviation  and  space  medicine  and  show  the  trend  which  research 
has  taken  since  formal  entrance  of  the  School  into  the  field 
of  research  in  19^2. 

2U6.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

HLWtN  PERFORKAIiCE  DURING  ADAPTATION  TO  STOESS  IN  THE  PENSACOLA 
SLOW  ROTATION  ROOM,  by  B.  Clark  and  A.  Graybiel,  Proj.  MR  OO5. 
13-6001.  Subtask  1,  Rept.  no.  52,  18  May  60,  AD  2kh  935^  25  PP«^ 
k  figs  ,  tbl.,  9  refs..  Also  in;  Aerospace  Med.,  v.  32,  no.  2, 
Feb  61,  pp.  93-106. 

Tests  of  performance  on  simple  motor  tasks  were  conducted 
on  five  normal  subjects  and  on  one  subject  with  no  vestibular 
function  during  and  after  rotation  in  a  centrifuge  room  for 
two  days  at  speeds  from  I.7I  to  10  r.p  m.  Insignificant 
changes  in  performance  were  observed  in  the  subject  with  bi¬ 
lateral  destruction  of  the  inner  ears.  The  most  prominent 
change  in  performance  of  normal  subjects  was  in  motivation 
toward  toward  the  tasks;  when  symptoms  of  canal  sickness  were 
reduced,  however,  most  tests  were  performed  adequately.  Per¬ 
formance  on  tests  of  walking  and  body  steadiness  decreased 
substantially  during  and  immediately  after  rotation.  No  signi¬ 
ficant  decrement  in  performance  was  observed  for  strength  of 
grip,  ball  throwing,  dart  tossing,  hand  steadiness,  card  sort¬ 
ing,  and  dial  setting. 

2U7.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

A  NOTE  ON  THE  GRAVITY -FREE  STATE  ON  A  SPACE  PLATFORM,  by 
J.  J.  Schaefer,  Proj.  MROO5 . 13-6001,  Subtask  1,  Rept.  no.  U8, 

29  Jan  59,  AD  213  U39,  26  pp.,  8  figs. 

In  an  orbiting  satellite  of  finite  size,  the  completely 
gravity-free  state,  i.e.,  full  baleince  of  the  centrifugal  and 
gravitational  force,  is  realized  only  in  the  center  of  gravity 
of  the  vehicle.  At  points  radially  inward  or  outward  of  this 
center,  small  gravitational  forces  are  felt.  They  are  of  the 
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order  of  10*^  G  and  therefore  entirely  negligible  as  far  as 
physiological  and  sensory  effects  on  man  are  concerned.  They 
are  not  negligible,  however,  as  soon  as  free  motions  of  objects 
on  a  time  scale  of  several  minutes  are  involved. 

'fhrough  the  use  of  a  concrete  example  of  intersatellite 
transportation,  the  dynamics  and  kinetics  of  such  motions  are 
analyzed  in  a  simplified  way.  If  the  satellite  is  assumed  to 
maintain  attitude  in  space  and  if  the  free  motions  are  describ¬ 
ed  in  a  coordinate  system  at  rest  to  the  satellite,  it  is  found 
that  these  motions  are  rectilinear  and  of  constant  speed  during 
an  initial  period  wiiich,  for  on  earth  circling  vehicle  at  5OO 
kilometers  altitude,  equals  five  minutes.  Thereafter,  the  ap¬ 
parent  motion  follows  a  complicated  circular  or  spiral  pattern 
depending  on  the  direction  of  the  initial  speed.  Two  limiting 
cases,  the  "forward"  and  the  "upward"  throw  of  an  object  from 
the  satellite,  are  analyzed  in  more  detail. 

A  consequence  of  more  general  interest  of  these  relation¬ 
ships  is  the  known  fact  that  it  is  not  p>ossible  to  put  a 
loose  assembly  of  parts  or  objects  in  orbit  so  that  they  main¬ 
tain  their  original  array.  As  their  respective  centers  of 
gravity  will  have  slightly  different  distances  from  the  center 
of  the  earth,  they  will  start  spreading  as  soon  as  they  are 
set  free.  On  the  other  side,  only  very  small  conservative 
forces  are  required  to  keep  even  very  "heavy"  objects  aligned. 

248.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

SYMPTOMS  RESULTING  FROM  PROLONGED  I^5MERSI0N  IN  WATER:  TliE 
PROBLEM  OF  ZERO  G  ASTHENIA,  by  A.  Graybiel  and  B.  Clark,  Pro j  . 
MROO5.I5-2OOI,  Subtask  1,  Rept.  no.  4,  15  Jul  60,  AD  244  932, 

27  PP*^  3  figs.,  6  tbls.,  28  refs..  Also  in;  Aerospace  Med., 

V.  32,  no.  3^  Mar  6I,  pp.  I8I-I96. 

In  order  to  reduce  the  effects  of  G  on  the  body,  three 
subjects  were  floated  in  tanks  of  physiological  saline  solution 
for  ten  hours  per  day  for  two  weeks  while  systematic  attempts 
were  made  to  eliminate  any  effects  of  sensory  deprivation. 

Tests  of  cardiovascular  function  and  muscular  strength  and  co¬ 
ordination  were  given  before,  during,  eind  alter  the  experiment. 
Tie  results  indicated  little  or  no  systematic  change  in  the 
tests  of  muscular  strength  and  coordination,  but  all  three  sub¬ 
jects  showed  marked  postural  hypotension  on  the  tilt-table 
during  and  following  the  period  of  immersion.  These  results 
are  discussed  in  terms  of  possible  implications  for  space 
flight. 

249.  Naval  School  of  Aviation  Medicine,  Pensacola,  P^la. 

THRESHOLDS  OF  STIMULATION  OF  THE  OTOLITH  ORGANS  AS  INDICATED  BY 
THE  OCULOGRAVIC  ILLUSION,  by  A.  Graybiel  and  J.  L.  Patterson, 
Proj .  MROO5 . 13-6001,  Subtask  1,  Rept.  no.  387  26  Jul 

AD  44  402,  11  pp. ,  8  figs.,  tbl.,  9  refs..  Also  in:  J .  Appl . 
Physiol. ,  V,  7,  1955^  PP-  666-670. 
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The  oculogravic  illusion  was  utilized  as  an  indica^.or 
mechanism  in  determining  the  perceptual  thresholds  of  change 
in  the  direction  of  resultant  force;  this  force,  the  vectorial 
sum  of  the  forces  of  gravity  and  acceleration  in  a  human  centri¬ 
fuge,  is  expressed  by  the  angle  (5^)  it  makes  with  the  gravita¬ 
tional  vertical.  The  mean  threshold  for  3  subjects  in  the 
sitting  position  was  0.0003^^  g  (i?!  =  1.5  )  foi'  the  75?^  correct 
response  level.  Corresponding  values  for  the  subjects  lying 
on  their  riglit  sides  were  8.9  ,  and  the  curve  of  threshold 
responses  was  bimodal.  Curves  of  the  threshold  values  of  sub¬ 
jects  in  an  upside-down  position  resembled  the  initial  portion 
of  the  curve  obtained  with  the  subjects  lying.  The  findings 
supported  the  hypothesis  that  the  otolith  orgari  functions  best 
with  the  head  upright  and  fails  to  function  with  the  head  down. 

250.  Netherlands  Armed  Services  Technical  Documentation  and  Infor¬ 
mation  Centre,  Den  Haag,  The  Netherlands. 

UNITERMS:  SPACE  FLIGHT  MEDICINE,  by  J,  van  Woerden,  LTC ; 
613.693:629.19,  TDCK  16903,  Feb  59,  ^5  PP' 

This  bibliography  on  space  medicine  contains  summaries  of 
reports  and  articles  compiled  from  the  abstract  card  indices 
of  the  Netherlands  Armed  Services  Technical  Documenta^ion  and 
Information  Centre.  Some  of  the  reports  are  available  on  loan 
from  the  Centre.  The  index  indicates  vide  coverage  of  factors 
related  to  space  travel  from  biological  and  physiological  to 
psychological  variables;  design  of  vehicles  and  suits,  radio¬ 
logical  problems  of  space  flight,  etc.  One  hundred  eight  ab¬ 
stracts  are  included.  A  majority  are  in  English,  bu^  some  are 
in  German  or  Dutch. 

251.  New,  G.  W. 

Y0U*RE  IN  SPACE,  Air  Training,  v.  U,  no.  6,  Jan  55,  PP  24-25- 

A  test  pilot's  subjective  experiences  in  ascending  to 
higher  than  85,000  ft.  altitude  are  described.  The  sensations 
during  a  brief  period  of  weightlessness  included  falling, 
difficulty  in  orienting  and  spinning. 

252.  Northrop  Corp.,  Astro  Systems  and  Research  Labs.,  Hawthorne, 
Calif. 

ZERO  G  FACILITY,  by  R.  Lepper,  Rept.  no.  TM  60-l82-3,  Jul  60. 

253*  NUTRITION  IN  SPACE,  Nutrition  Revs.,  v.  I8,  no.  11, 

Nov  60,  pp.  325-329. 

The  present  state  of  research  on  the  nutritional  problems 
of  space  travel  is  reviewed.  Consideration  is  given  ♦o  such 
subjects  as  the  development  of  regenerative  systems;  the 
digestibility,  toxicity,  and  general  acceptability  of  algae  as 
food;  eating  patterns  and  food  preferences  during  extended, 
periods  of  isolation;  feeding  programs  during  balloon  trials 
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(which  provide  short-term  situations  comparable  to  manned  space 
flight);  and  the  development  of  concentrated,  synthetic  diets 
for  space  travelers.  The  effects  oi  sucn  c'^^esses  as  accele¬ 
ration,  deceleration,  we^ ghL lessness,  noise  and  vibration,  and 
space  radiation  upon  food  supplies  and  food  intake  are  also 
discussed. 


0 


25U  OPTICIAL  ACCOUNT  OF  TITOVAS  SPACE  FLIGHT  (LA  RELAZIONE 

UFFICIALE  SUL  VOLO  SPAZIALE  DI  TITOV),  Oltre  il  cielo  (Rome), 

V.  5^  no.  90^  1-15  Oct  61,  pp.  292-296,  ( in  Italian) . 

The  successful  launching  into  space  of  the  spaceship- 
sputnik  '*Vostok  2”  on  August  6,  I961,  was  manned  by  the  Soviet 
astronaut,  Gherman  Stefanovic  Titov.  The  flight  lasted  25 
hours  and  18  minutes.  Discussion  is  presented  on  the  space¬ 
ship's  structure  and  equipment;  means  of  radio-  and  tele¬ 
communication;  direct  television  and  motion  picture  recording 
of  the  astronaut *s  behavior  during  the  flight,  monitored  simul¬ 
taneously  with  registrations  of  physiological  functions  back 
to  earth;  envirorjnental  conditions  on  board  (temperature,  baro¬ 
metric  pressure,  etc.);  the  weightlessness  encountered  during 
the  flight  and  its  effects  on  blood  circulation,  respiration, 
work  capacity,  and  vestibular  apparatus;  radiation  protection; 
and  the  astronaut *s  Impressions  of  the  flight. 

255.  Ogle,  D.  C. 

MAN  IN  SPACE  VEHICLE,  U.  S.  Armed  Forces  Med.  J.,  v.  8,  no.  11, 
Nov  57,  pp.  1561-1570,  10  refs. 

Discusses  the  hazards  of  the  upper  atmosphere  and  the 
physiological  forces  acting  on  man  during  a  flight  in  space. 

256.  Operations  Research,  Inc.,  Silver  Spring,  Md. 

WEIGHTLESSNESS,  TRAINING  REQUIREMENTS  AND  SOLUTIONS,  by 

B.  G.  King,  C.  To  Patch  and  P.  G.  Shinkman,  Contr.  N61339“560, 
Rept.  no.  NAVTRADEVCEN  56O-I,  3  Mar  6I,  AD  259  512, 

102  pp  ,  illus.,  tbls. 

Physical  principles  and  biological  mechanisms  relevant  to 
human  performance  under  conditions  of  weightlessness  have  been 
explained  in  order  that  the  trainee  can  develop  an  appreciation 
of  how  the  unaccustomed  environment  will  affect  his  behavior. 
Special  emphasis  has  been  given  to  (a)  changes  of  a  man's 
center  of  mass  as  various  parts  of  the  body  are  moved  with 
respect  to  each  other,  and  the  significance  of  CM  of  oody  move¬ 
ment,  (b)  the  mechanisms  of  postural  reflexes  including  ex¬ 
perimental  observations  of  response  of  pigeons  to  postural 
disorientation  by  tilting  during  weightlessness,  and  (c) 
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anticipated  changes  in  the  sensory  input  spectrum  and  impli¬ 
cations  of  such  changes.  Models  have  been  proposed  as  visual 
aids  in  providing  for  cognitive  learning  aspects  of  training. 

The  different  effects  of  weightlessness  on  motor -perceptual 
and  perceptual  factors  have  been  identified  and  solutions  pro¬ 
posed  for  separately  training  each  of  these  effects 

257-  Otto,  E. 

SIMITLATION  OF  ZERO-G  AIRCRAFT  CONTROL,  by  Otto  and 
T.  R.  TJiorKelson,  Instrum.  Control  Syst.  (USA),  v.  33, 
no.  9>  Sep  60,  pp.  1^^-1557 . 

258.  OUTWARD  BOUND,  Time,  v.  7I,  no  21.  26  May  58, 
pp.  68-78,  17  figs. 

A  brief  pictorial  review  of  the  psychophysiological  factors 
that  man  must  face  during  space  flight. 

259-  Ozolins,  G. 

MAN  IN  SPACE  (CILVEKS  PASAULES  TELPA),  by  G.  Ozolins  and 
V.  Pelipeiko,  Astronomiskais  kalendars  I96O  gadam  (R‘fga), 

V.  8,  pp.  102-112,  (in  Latvian). 

This  is  a  status  report  of  the  progress  made  towards  space 
flight  in  the  past  year.  Findings  from  laboratory  experiments, 
rocket  flights,  and  artificial  satellites  are  briefly  summa¬ 
rized  in  regard  to  the  biological  effects  of  weightlessness, 
g-forces,  dysbarism,  oxygen  regeneration,  etc-  It  is  suggested 
that  the  gas  exchange  cycle  may  be  better  maintained  by  an 
artificial  atmosphere  of  an  oxygen-helium  mixture,  wherein 
nitrogen  is  replaced  by  helium.  Among  the  problems  raised  are 
(1)  the  importance  of  maintaining  the  diurnal  cycle  on  longer 
flights,  (2)  the  movement  of  air  within  the  cabin,  and  (3)  the 
possible  reaction  of  the  human  organism  to  the  lack  of  rare 
gases  in  the  cabin  atmosphere. 


260. 


261. 


Pace,  N. 

PROBLEMS  IN  SPACE  PHYSIOLOGY,  Publ  Astronaut.  Soc.  Pacific, 
V.  70,  no.  415,  Aug  58^  PP-  3^9-359^  11  refs^ 

A  review  of  the  problems  of  air  content  and  pressure, 
food  and  water,  waste  disposal,  radiation,  g  tolerance,  and 
weightlessness. 


V  . 


2, 


no. 


Page,  W, 

CAN  SPACE  PROLONG  YOUR  LIFE?,  Space  World 
Mar  62,  pp.  56-58. 
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It  is  possible  that  out  of  space  exploration  may  come 
medical  marvels  which  will  reduce  disease  on  earthy  provide 
startling  new  cures,  save  doomed  patients,  reveal  q  new  line 
of  wonder  drugs,  and  even  prolong  human  life.  It  is  suggested 
that  zero-g  weightlessness  and  certain  radiations  may  be  bene¬ 
ficial  in  the  treatment  of  specific  diseases,  that  future 
liospitals  will  be  found  in  orbit,  and  that  surgeons  may  operate 
under  100  per  cent  germ-free  conditions  in  space. 

262.  Parin,  V  V. 

SOVIET  EXPERIMENTS  AII^D  AT  I  INVESTIGATING  THE  INFLUEINCE  OF  THE 
SPACE  FLIGHT  FACTORS  ON  THE  ORGANISM  OF  ANIMALS  AND  MAN,  by 
V.  V.  Parin  and  0.  G.  Gazenko,  Paper  presented  at  the 
International  Space  Science  Symposium  and  Fifth  COSPAR  Plenary 
Meeting,  30  ”  9  May  62,  Washington,  D.  C., 

NASA  N62-1^>217^  24  pp.,  10  refs. 

Results  are  given  of  biological  experiments  on  space  ship- 
satellites  II,  III,  lY  and  Y  and  of  scientific  investigations 
made  during  Gagarin  and  Titov *s  flights  aboard  space  ships 
Vostok  I  and  Vostok  II.  It  is  emphasized  that  physiological 
reactions  to  the  action  of  the  flight  stress-factors  are  not 
of  pathological  character.  In  the  period  of  afteraction  no 
changes  in  health  conditions  of  either  cosmonauts  or  animals 
were  observed.  At  the  same  time  some  peculiarities  which  were 
revealed  while  analyzing  physiological  reactions  and  a  number 
of  biological  indices  require  further  investigations.  The  most 
important  tasks  are  to  study  the  influence  of  protracted  weight¬ 
lessness,  the  biological  action  of  space  radiation,  the  action 
of  overloads  after  stay  under  zero-gravity  and  also  to  analyze 
the  influence  on  the  organism  of  the  whole  combination  of 
spaceflight  factors,  including  emotional  strain. 

263.  Payne,  F.  A. 

WORK  AJND  LIVING  SPACE  REQUIREMENTS  FOR  MAINNED  SPACE  STATIONS, 
pp.  100-104,  in;  Proceedings  of  the  Manned  Space  Stations 
Syraposiiim,  Institute  Aeronautical  Sciences,  New  York,  N.  Y. 

i960,  322  pp. 

The  basic  knowledge  required  to  design  the  work  and  living 
accomodations  for  space  stations  is  presently  available.  De¬ 
tails  of  diet,  atmosphere  control,  etc.,  may  differ  some^diat 
from  information  used  currently  for  submarines  and  other 
similar  closed  communities,  but  verification  of  the  estimated 
limits  will  derive  from  current  research  programs,  such  as  the 
X-I5,  Mercury,  and  Dyna  Soar.  It  is  believed  that  the  estab¬ 
lished  principles  of  architecture  and  engineering  as  applied 
to  similar  surface  applications  has  a  chance  of  producing 
operationally  satisfactory  manned  space  stations. 
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264.  Peterson,  N.  V. 

AMERICM  ASTRONAUTICAL  SOCIETY,  Proc.  Western  Regional  Meeting, 
18-19  Aug  58,  Palo  Alto,  Calif.,  Ed.  by  N.  V.  Peterson  and 
H.  Jacobs,  AAS,  New  York,  1958‘ 

Contents  include: 

Ward,  J.  E.,  ’’Considerations  of  Weightlessness,” 

Special  lecture,  5  PP*>  6  refs. 

Hoover,  G.  W. ,  "Man’s  Operational  Environment  in  Space,” 
Paper  no.  4,  12  pp.,  13  figs. 

Korrihauser,  M., ’’Impact  Protection  for  the  Human  Structure,” 
Paper  no.  38^  9  PP*>  8  figs.,  8  refs. 

265.  Petrovich,  G.  V. 

SOVIET  COSMONAUTS  IN  I^AR-SPACE  (SOVETSKIE  KISMONAVTY  V 
BLIZHNEM  KOSMOSE),  Vestnik  Akad.  Nauk  S.S.S.R.  (Moscow), 

V.  3i;  rio.  5^  May  61,  pp.  13-22,  (in  Russian),  Also  as;  U.  S. 
Joint  Publ.  Research  Serv.,  Washington,  D.  C., 

Trans,  no.  8897  (CS0:66-D),  19  Sep  61. 

The  Soviet  space  program  is  reviewed  within  the  framework 
of  the  communist  ideology.  It  culminated  with  Yu.  A.  Gargarin’s 
orbiting  flight  and  return.  His  performance  and  maintenance 
of  physiological  functions  aboard  the  space  ship  showed  that 
wei^tlessness  is  not  incompatible  with  life  and  need  not  be  a 
hindrance  to  space  travel  of  longer  duration.  However,  cosmic 
radiation  constitutes  a  source  of  danger  which  may  be  avoided 
only  by  heavy  shielding  of  the  space  ship  or  a  quick  retreat 
into  the  earth’s  atmosphere  at  the  first  sign  of  a  solar  flare. 

A  tabular  summary  of  the  Soviet  space  achievements  is  included. 

266.  Picatinny  Arsenal,  Feltman  Research  and  Engineering  Labs., 

Dover,  N.  J. 

ROCKET  TECHNOLOGY  AND  SPACE  RESEARCH,  Translation  no.  PA-6I, 

Nov  59^  AD  228  967,  106  pp.,  illus.,  Trans,  from;  Raketentech. 
u .  Raumf ahrtf orsch . ,  v.  3,  no.  2,  Apr-Jun  59- 

Contents  include: 

Observations  on  the  physiology  of  the  senses  during  the 
transition  from  accelerations  to' weightlessness. 

267.  Piollet,  L. 

THE  EARTH-MOON  TRIP  -  WILL  IT  ONE  DAY  BE  A  PLEASURE  TOIP? 

(LE  voyage  TERRE  LUNE  -  SERA-T-IL  UN  JOUR  UN  VOYAGE  D ' AGREMENT? ) , 
L'atr,  May  60,  pp.  16-I8,  (in  French). 

Discussion  of  the  environmental  conditions  against  which 
an  asti'onaut  will  have  to  be  protected.  These  are  (l)  the 
accelerations  of  launching  and  landing,  (2)  extreme  temperature 
variations,  (3)  the  noise  and  vibration  of  the  rocket,  (4)  the 
state  of  weiglitlessnesG,  (5)  ionizing  and  nonionizing  radiation, 
and  (6)  meteor  it  ic  impact.  It  is  suggested  that  when  these 
problems  have  been  solved,  man  will  have  a  985^  chance  of  survi¬ 
ving  a  journey  in  space. 
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268.  Pittsburg,  Univ.,  Dept,  of  Psycholog^^,  Pittsburg,  Pa. 
SUPPLEMENTAL  BIBLIOGRAPHY  ON  SPACE  MEDICINE,  by 
A.  W.  Bendig,  1958^  6  pp. 

This  bibliography  contains  references,  particularly  in  the 
area  of  behavioral  sciences,  that  were  omitted  from  the  most 
recent  and  complete  bibliography  of  articles  on  space  medicine: 
C.  Roos,  Bibliography  of  Space  Medicine,  (see  reference  280, this 
bibljc;^aphy )  • 

269*  Pokrovskii,  A.  V. 

VITAL  ACTIVITY  OF  AiNIMALS  DURING  ROCKET  FLIGHTS  INTO  THE  UPPER 
ATMOSPHERE,  Etudes  Sovietiques  (French),  Jan  57^  Also  in; 

BEHIND  THE  SPUTNIK,  Ed.  by  F.  J.  Krieger, 

Public  Affairs  Press,  Washington,  D.  C.,  1958. 

270.  Public  Health  Service,  Washington,  D.  C. 

BIBLIOGRAPHY  OF  SPACE  MEDICINE,  Publication  no.  6l7 
(Bibliography  series  21),  195®,  49  Pp. 

Contents  include  references  on  acceleration,  deceleration, 
partial  and  zero  gravity. 


Q 


271.  Quinnel,  R.  K. 

THE  HUMAN  COMPOi^NT  IN  EXTRATERRESTIAL  FLIGHT,  Canadian 
Service  Med.  J.,  v.  13,  no.  4,  Apr  57^  PP*  245-258. 


R 


272.  RAND  Corporation,  Santa  Monica,  Calif. 

AN  ANNOTATED  BIBLIOGRAPHY  OF  RAND  SPACE  FLIGHT  PUBLICATIONS, 
Rev.,  Rept.  no.  RM-21131,  Mar  59,  53  PP-,  200  refs. 

This  annotated  bibliography  is  a  list  of  RAND  reports  on 
astronautics  and  space  exploration  vhich  are  currently  avail¬ 
able  to  military,  industrial  and  commercial  organizations  with 
"need-to-know. ”  Also  a  list  of  libraries  where  the  publi¬ 
cations  may  be  found  is  included. 

273*  RAND  Corporation,  Santa  Monica,  Calif. 

DESIGN  CRITERIA  FOR  ROTATING  SPACE  VEHICLES,  by  S.  H.  Dole, 
Contr.  AF  49(638)-700,  Rept.  no.  RM-2668,  I8  Oct  60, 

19  PP-,  2  figs.,  8  refs. 

Several  undesirable  physiological  side  effects  can  arise 
from  rotating  a  manned  space  vehicle  in  order  to  provide  a 
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simulated  gravity  field.  The  phenomena  that  may  produce  these 
side  effects  are  herein  analyzed  to  determine  in  each  case  the 
design  restrictions  that  should  be  accepted  in  order  to  avoid 
adverse  conditions.  Based  on  this  set  of  restrictions,  a  de¬ 
sign  envelope  of  acceptable  combinations  of  rotation  rate  and 
radius  for  manned  space  vehicles  is  presented. 

21k.  RAND  Corporation,  Santa  Monica,  Calif. 

INTERNAL  ENVIRONMENT  OF  MANNED  SPACE  VEHICLES,  by  S.  H.  Dole, 
Rept.  no.  P-1309,  2h  Feb  58,  23  pp.,  9  figs.,  tbl.,  31  refs. 

The  primary'  elements  of  the  environment  within  a  manned 
space  vehicle  are  summarized  and  their  effects  on  the  human 
occupant  are  discussed.  These  elements  include  the  composition 
and  pressure  of  the  atmosphere,  gravitational  forces,  tempera¬ 
ture,  and  radiation. 

275-  Randt,  C.  T. 

IMPACT  OF  SPACE  EXPLORATION  ON  BIOijOGY  AND  MEDICINE,  J.  Am  Med. 
Agsoc. ,  V.  172,  no.  7,  13  Feb  60,  pp.  663-665. 

The  interest  in  space  exploration  has  stimulated  biologic 
and  medical  research  on  the  tolerance  and  adaptability  of  the 
human  organism  to  the  stresses  of  acceleration,  vibration, 
temperature,  weightlessness,  and  isolation.  It  is  expected 
that  study  of  animals  and  man  in  actual  or  simulated  space 
environments  will  also  contribute  to  understanding  of  basic 
processes  of  consciousness,  orientation,  thinking,  emotion, 
and  motor  coordination.  The  complexity  and  inter -dependence 
of  problems  anticipated  in  manned  space  flight  call  for  an 
integrated  approach  by  both  the  physical  and  biologic  sciences. 

276.  Reynolds,  S.  R.  M. 

SENSORY  DEPRIVATION,  WEIGHTLESSNESS  AND  ANTI -GRAVITY 
MECHANISMS  -  THE  PROBLEM  OF  FETAL  ADAPTATION  TO  A  FLOATING 
EXISTENCE,  Aerospace  Med.,  v.  32,  no.  11,  Nov  6I, 

pp.  1061-1067,  16  refs. 

Survey  of  the  results  of  various  experimental  investi¬ 
gations  of  the  physiology  of  fetal  lambs,  with  particular  at¬ 
tention  to  studies  of  the  sympathetic  and  parasympathetic 
nervous  systems.  The  effects  of  carotid  artery  occlusion, 
vagotomy,  and  hypoxia  are  discussed. 

277.  ROCKET  SENDS  MAMMALS  UP  200,000  FEET,  J.  Am.  Med.  Assoc., 

V.  150,  no.  9,  1  Nov  52,  p.  9it8. 

Monkeys  and  mice  fired  in  a  rocket  to  an  altitude  of 
about  200,000  feet  returned  unharmed  to  the  ground.  They 
withstood  an  initial  acceleration  of  about  I5  g  lasting  less 
than  one  second  and  a  subsequent  acceleration  of  3"^  g, 
lasting  U5  seconds.  One  mouse,  placed  in  an  empty  container. 
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appeared  to  have  lost  its  sense  of  direction  and  orientation 
while  floating  in  a  grevityfree  state.  Another  mouse,  however, 
whose  drum  was  provided  with  a  shelf,  was  able  to  cling  to  it 
and  command  its  body  at  will.  The  application  to  men  of  the 
findings  from  these  animal  experiments  should  be  made  with 
caution.  Reports  on  pilot  performance  under  subgravity  condi¬ 
tions  have  indicated  no  adverse  effects  on  the  subjects’  sense 
of  orientation. 

278.  Rocketdyne  Corp.,  Canoga  Park,  Calif. 

PROPULSION  REQUIRLMENTS  FOR  SPACE  MISSIONS.  VOLUME  III  (U), 
Contr.  NAS  5-9l6,  Rept.  no.  R-3200,  I3  Dec  6I,  AD  32?  112, 

1  V.,  tbls.,  159  refs,  (confidential  report). 

279-  Roman,  J.  A. 

SCHOOL  OF  AEROSPACE  MEDICINE  PliYS  10 LOGICAL  STUDIES  IN  HIGH 
PERFORMANCE  AIRCRAFT,  by  J.  A.  Roman,  R.  W.  Ware,  R.  M.  Adams, 

B.  H.  Warren  and  A.  R.  Kahn,  Paper  presented  at  the  19^1 
Meeting  of  the  Aerospace  Medical  Assoc.,  27  Apr  6I, 

Chicago,  Ill,,  Also  in;  Aerospace  Med.,  v.  33,  no.  4, 

Apr  62,  pp.  412-419,  5  figs . ,  8  refs . 

Survey  of  various  studies  made  at  the  School  of  Aerospace 
Medicine,  in  which  NF-IOOF  aircraft  are  used  for  gathering 
physiological  information  in  the  following  areas:  (l)  quanti¬ 
tative  studies  of  physiological  response  of  humans  and  animals 
to  zero-gravity  states  of  short  duration  (50  sec.);  (2)  de¬ 
velopment  and  testing  of  automatic  physiological  instrumenta¬ 
tion  for  use  in  space  vehicles;  (3)  development  of  monitoring 
and  telemetering  techniques  for  physiological  information,  and 
development  of  data  reduction  techniques  for  such  information; 
(4)  determination  of  physiological  nonns  for  human  subjects 
in-flight  under  conditions  of  heightened  alertness;  and  (5) 
screening  of  physiological  parameters  for  suitability  as  in¬ 
dices  of  physiological  functioning  under  in-flight  conditions. 

280.  Roos,  C.  A. 

BIBLIOGRAPHY  OF  SPACE  MEDICINE,  U.  S.  Armed  Forces  Med.  J., 

V.  10,  no.  2,  Feb  59^  PP«  172-217,  446  ref s^.  Also  as; 

National  Library  of  Medicine,  Washington,  D.  C.,  Public  Health 
Service  Publ.  no.  617,  1958. 

This  compilation  of  446  references  covers  aspects  of  space 
medicine  such  as  sealed  cabin  problems,  acceleration  and  decele¬ 
ration,  fractional  and  zero  gravity,  cosmic  radiation,  nutrition 
in  space  flight,  survival  problems,  psychological  and  social 
problems,  ground  crew  problems,  and  extraterrestrial  aspects. 
Entries  are  arranged  chronologically  starting  with  1958  and 
going  back  as  far  as  1928. 
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^ol.  Schubert,  G. 

PHYSIOLOGY  OF  THE  ITJMAI'I  IN  FLIGHT  (PHYSIOLOGIE  DES  MENSCHEN  IN 
FLUGZEUZ),  Gprin!.:er.  Berlin,  1935- 

282.  Schueller,  0. 

"Space  Simulators"  pp.  U6-U9,  I6  figs.,  4  refs.,  in; 

VISTAS  IN  ASTRONAUTICS,  Volume  II,  Ed.  by  M.  Alperian  and 
H.  F.  Gregory,  Pergamon  Press,  New  York,  1959j  3l8  PP’ 

A  prelLminary  analysis  and  study  has  been  made  by  the 
Aero  Medical  Laboratory^  Wright  Air  Development  Center  of  the 
theoretical  and  practical  possibilities  of  reproduction  or 
simulation  of  space  flight  conditions  on  the  ground.  The  re¬ 
sults  and  conclusions  of  this  study  are  the  content  of  this 
report. 

283.  Schvichtenberg^  A.  H. 

MEDICAL  ASPECTS  OF  SPACE  FLIGHT,  Ann.  Rev.  Med.,  v.  12, 

1961,  pp.  299-322. 

A  brief  outline  is  given  of  space  exploration  information 
made  possible  by  great  advances  in  the  physical  sciences, 
mathematics,  engineering,  technology,  and  the  life  sciences. 
Lack  of  communication  among  highly  specialized  physical 
scientist,  engineers,  and  physicians  is  largely  responsible 
for  the  unusually  slow  adaptation  of  many  of  theses  advances 
to  medical  research,  instrumentation,  and  practice.  Aerospace 
medicine  requires  a  broad,  multidisciplinary  approach  to  the 
study  of  external  stresses  (both  within  the  atmospheric  enve¬ 
lope  of  the  earth  and  in  the  environmental  space  beyond)  that 
are  imposed  upon  the  human  organism  by  circumstances  of  flight. 
Attention  is  given  to  the  following  stresses  involved  in  space 
flight  and  their  medical  implications:  acceleration,  heat, 
vibration,  radiation,  decompression,  hypoxia,  weightlessness, 
noise  and  illumination,  as  well  as  those  concerned  more  direct¬ 
ly  with  the  operation  of  the  space  craft  itself,  such  as  the 
cabin  environment  and  atmospheres.  The  selection  of  astro¬ 
nauts,  function  of  man  in  space,  and  man-machine  relationships 
are  also  discussed. 

281^.  Schwichtenberg,  A.  H. 

SPACE  MEDICINE  AITD  ASTRONAUT  SELECTION,  Minnesota  Med.,  v.  43, 
no.  12,  Dec  60,  pp.  797-812,  l4  figs.,  12  refs. 

The  interdependence  of  the  fields  of  medicine,  design 
engineering,  and  human  engineering  in  the  support  of  manned 
space  flight  is  demonstrated  in  a  discussion  of  the  external 
stresses  and  hazards  of  space  flight,  including  acceleration, 
heat,  vibration,  meteorites,  hypoxia,  decompression,  radiation, 
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285. 


286. 


weightlessness,  noise,  glare,  and  problems  of  the  cabin  environ¬ 
ment  and  atmosphere.  The  various  physical  tests  developed  on 
the  basis  of  the  knowledge  and  experience  gained  from  aviation 
medicine  for  the  selection  of  astronauts  are  described.  It  is 
‘suggested  that  the  research  techniques  employed  in  the  space 
program,  such  as  the  data-processing  technique  for  the  handling 
of  information  on  applicants  for  the  astronaut  program,  may  be 
usefully  applied  to  general  medical  practice. 


Sells,  S.  B. 

liUMAN  FACTORS  IN  JET  AliD  SPACE  TRAVEL,  Ed.  by  S.  B.  Sells  and 
C.  A.  Berry,  New  York,  Ronald  Press,  I96I,  386  pp. 


Contents  include : 

Graybiel,  A.,  ’’Medical  Aspects  of  Jet  and  Space  Travel," 
pp.  3“23,  tbl.,  41+  refs. 

Hale,  H.  B.,  "Natural  Environment  and  the  Environment 
of  Flight,"  pp.  24-4-,  fig.,  3  tbls., 

2  refs. 

Wilbanks,  W.  A.,  "Basic  Aspects  of  Skilled  Performance," 
pp.  61-77,  fig.,  tbl.,  9  refs. 

Matheny,  W.  G., "Human  Operator  Performance  Under  Non¬ 
normal  Environmental  Operating  Conditions," 
pp.  'jQ-lll,  8  figs.,  35  refs. 

Sells,  S.  B.,  "Group  Behavior  Problems  in  Flight," 
pp.  112-133,  41  refs. 

Sells,  S.  B.  and  C  A  Berry,  "Human  Requirements  for 
Space  Travel,"  pp.  I66-I86,  12  refs. 

Clamann,  H.  G.,’’The  Engineered  Environment  of  the  Space 
Vehicle,"  pp.  33O-344,  2  figs-,  tbl. 

Mayo,  A.  M.,  "Operational  Aspects  of  Space  Flgith,’' 
pp.  345-363,  12  figs.,  23  refs 

Webb,  H.  B.,  "Speculations  on  Space  and  Human  Destiny," 
PP  364-367. 


Seraot^,  J. 

THE  IMPORTANCE  OF  MENTAL  HYGIENE  IN  ASTRONAUTICS  (VYZNAM 
DUSEVNI  HYGIENY  V  ASTRONAUTICE ) ,  Cekoslov.  Psychiat.  (Prague), 
V.  57,  no.  1,  Jan  6I,  pp.  6I-69,  (in  Czechoslovakian  with 
English  summary). 


Attention  is  called  to  the  most  important  somatogenic  as 
well  as  psychogen  noxious  factors  in  the  microclimate  of  space 
ships,  and  to  the  influence  of  these  factors  on  the  higher 
nervous  activity.  Among  the  most  outstanding  specific  one, 
influencing  mental  functions,  are  weiglitlessness,  forces  of 
gravity  and  subgravity,  noise,  ultrasound  and  infrasound, 
vibrations,  isolation  complicated  by  sensory  and  motor  depri¬ 
vation,  etc.  Some  mental  disorders  endangering  the  crew  while 
on  space  mission  are  analyzed  in  some  detail.  Psychogenic  ap¬ 
proaches  to  the  selection  of  spacemen  or  members  of  space  crews 
are  specified  and  advocated.  Possibilities  and  means  of 
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preservation  and  development  of  mental  health;  and  prevention 
of  its  disturbances  in  spacemen  and  among  space  crews  form 
part  of  the  complex  task  of  mental  hygiene  Research  trends 
in  psychogenic  problems  of  space  flight  are  outlined. 

287.  Schock,  G.  J.  D. 

A  STUDY  OF  AinWAL  REFIJSXES  DURING  EXPOSURE  TO  S'JBGRAVITY  AND 

WEIGHTLESSNESS;  /Aerospace  Med.;  v.  32^  no.  U;  Apr  61, 

pp.  336-3^^^  ^  refs.;  (see  reference  no.  22  for  abstract). 

288.  Schock;  G.  J.  D. 

A  technique:  for  instrumenting  SJBGRAVITY  FLIGHTS,  by 
G.  J.  D  Schock  and  D.  G.  Simons,  J.  Aviation  Med  ;  v.  28; 
no.  6;  Dec  57*  PP-  576-582,  7  fi gs  ;  h  refs  ;  ( see  reference 
no.  23  for  abstract). 

289.  Shurley.  J.  T. 

PROFOUND  EXPERIMENTAL  SENSORY  ISOLATION;  Am.  J.  Psychiat., 
v.  117;  no.  6;  Dec  60,  pp.  539-5^5;  3  figs.,  12  refs. 

Sensory  deprivation  experiments  carried  out  in  a  specially 
constructed  laboratory  at  Okleihcmia  City  Veterans  Administration 
Hospital  are  described.  Light,  sound,  vibration,  odor,  and 
taste  inputs  were  highly  restricted.  Simulated  weightlessness 
and  a  uniform  tactile  field  were  achieved  by  placing  the  sub¬ 
ject  in  a  large  tank  fitted  with  water  slowly  flowing  at  a 
constant  temperature.  Automatic  controls  and  continuous  tap>e 
recorders  completed  the  system.  The  subjects  were  pre-selected 
volunteers  on  the  basis  of  capacity  for  self -observation, 
memory,  and  ability  to  communicate  freely.  In  each  case 
several  trial  runs  preceded  the  full-length  experiment.  A 
chronological  report  is  presented  based  on  tape  recordings  by 
a  subject  in  isolation  for  hours.  In  regard  to  data  col¬ 
lection,  simultaneous  tape  recordings  were  found  to  be  less 
inhibited,  free  from  distortion,  and  more  informative  as  to 
the  actual  experience  than  retrospective  reports.  In  contrast 
to  other  methods  of  sensory  deprivation,  a  water  immersion 
situation  was  not  perceived  as  unpleasant.  Post-exposure 
feeling  states  varied  with  the  subject.  Certain  hypotheses 
concerning  the  function  of  the  human  mind  are  proposed  by  the 
author  and  in  th^  discussion  following  the  paper. 

290.  Sisaklan,  N.  M. 

BIOLOGY  AND  SPACE  FLIGHT  (BIOLOGIIA  I  KOSMICHESKIE  POLETY), 
Priroda,  no.  Jan  6l ,  pp.  7-l6,  (in  Ruse Ian). 

Experiments  with  animal  rocket  flights,  artificial  satel¬ 
lites  carrying  biological  material,  and  other  space -physiologi¬ 
cal  research  conducted  by  Soviet  scientists  are  described. 

Human  resistance  to  gravitational  stress  was  the  highest  when 
the  forces  were  directed  in  a  chest -back,  back-chest,  left- 
right,  or  right^-left  direction  with  the  man  in  a  semi-prone 
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position.  Prolonged  v.'eightlessness  reduced  acceleration 
tolerance.  Studies  of  the  biochemical  effects  of  cosmic  radi¬ 
ation  suggest  no  lasting  changes  in  the  nucleic  acid  metabolism. 
In  the  case  of  the  dogs^  Strelka  and  Belka^  abnormally  lii gh 
quantities  of  alpha  globulin^  serum  mucoid,  and  general  pro¬ 
tein  were  noted  a  few  days  after  their  return  to  earth, 

291*  Simons,  D.  G. 

REVIEW  OF  BIOLOGICAL  EFFECTS  OF  SUBGRAVI^fY  AlID  WEIGHTLESSLESS, 
Jet  Propulsion,  v.  2^,  no.  5;  May  55;  pp.  209-211,  I6  refs. 

Disorientation  and  discoordination  resulting  from  expo¬ 
sure  to  subgravity  and  weightlessness  depend  upon  the  response 
of  the  sensory  modalities  of  equilibrium,  vision,  and  kines- 
thesis.  These  modalities  are  infuenced  by  altered  stimulus - 
sensation  responses,  illusions,  and  sensory  inconsistencie c 
Experimental  evidence  of  disorientation  and  discoordination 
due  to  exposure  to  subgravity  and  weightlessness  is  cited  f:^om 
both  animal  and  human  experiments.  It  is  concluded  that  the 
vestibular  apparatus  plays  a  critical  role  in  the  physiological 
^  and  psychological  responses  to  subgravity  exposure.  The  ex¬ 
perimental  evidence  available  to  date  suggests  that  incapaci¬ 
tating  disorientation  may  occur  under  specific  conditions. 

292.  Slager,  R.  T. 

SPACE  MEDICII'fE,  Prentice-Hall,  Inc.,  Englewood  Cliffs,  N.  J. 
Chapters  included; 

”Man*s  Entry  into  Space,*'  pp.  3“l8;  tbl.,  27  refs. 

"Weightlessness,"  pp.  209-240,  7  figs.,  tbl.,  44  refs. 

293-  Slater,  A.  E. 

THE  PROBLEM  OF  WEIGHTLESSh-ESS,  Spaceflight,  v.  1,  no.  3, 

Apr  57;  PP-  109-113,  3  figs.,  8  refs. 

294.  Slater,  A.  E. 

"Sensory  Perceptions  of  the  Weightless  Condition,"  pp.  219-225, 
(in  English)  in;  PROBLEM  AUS  DER  ASTRONAUTISCHEN  GRUNDLAGEN- 
FORSCHUNG  (Proceedings  of  the  3i'd  International  Astronautical 
Congress,  1952,  Stuttgart),  Stuttgart,  1952. 

Tl'ie  human  organism  is  fully  able  to  function  adequately 
in  the  absence  of  three  basic  sensations  of  gravity;  (l) 
tension  in  muscles  used  for  balancing,  (2)  sensation  of  pres¬ 
sure  against,  any  support,  and  (3)  weight  and  pressure  of  inter¬ 
nal  organs.  The  fourth  basic  sensation  of  gravity  is  mediated 
by  the  otolith  organs,  wliich  provide  information  of  directions, 
changes  in  direction,  of  gravitational  pull  or  any  other  linear 
acceleration.  Assuming  there  is  a  spontaneous  basic  discharge 
of  impulses  to  the  brain  by  the  maculae  in  the  weightless 
state  in  spite  of  the  absence  of  any  pressure  of  otoliths  on 
the  hair  cells,  the  different  placement  of  the  maculae  in 
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respect  to  the  otoliths  in  the  utricles  and  the  saccules  is 
expected  Lu  result  in  contradic tory  messages.  An  alternative 
hypothesis  based  on  experiences  of  pilots  on  blind  flights  and 
divers  who  have  dived  blindfolded  leads  to  conclude  that  the 
real  function  of  the  otoliths  is  not  transmission  of  infor¬ 
mation  but  (a)  the  regulation  of  muscles  for  maintenance  of 
equilibrium,  and  (b)  the  regulation  of  eye  movements  during 
changes  in  position  of  the  head  to  facilitate  continuous  fixa¬ 
tion  of  objects. 

295 •  Slayton,  D.  K. 

ASTRONAUTS  DISCUSS  MERCURY  TOAINING,  by  D.  K.  Slayton  and 
A.  B.  Shepard,  Aviation  Week  &  Space  Technol.,  v.  74,  no.  25, 

19  Jun  61,  pp.  Wl,  71,  73-75.  77,  79- 

The  two  astronauts  describe  their  training  program  for 
Project  Mercury,  Training  for  weightlessness  was  carried  out 
by  aircraft  maneuvers  which  produced  zero  g  for  15-30  seconds. 
The  interior  of  one  airplane  was  prepared  so  that  movement  in 
the  weightless  state  was  carried  oun.  In  a  human  centrifuge 
at  a  simulated  altitude  of  27,000  feet  the  astronauts  developed 
various  techniques  for  adjusting  to  high  accelerations  and  high 
altitudes.  Training  for  working  under  heat  loads  was  carried 
out  in  temperatures  up  to  250''«F.,  v^ile  exposure  to  high  con¬ 
centrations  of  cop  was  done  in  a  special  chamber.  Survival 
training  on  water  included  exercises  in  distilling  water  and 
learning  methods  of  sun  protection.  During  the  latter  stages 
of  training,  there  was  an  intensive  period  of  monitoring  of 
the  astronauts’  health  to  insure  their  well-being.  The  over¬ 
all  psychological  effect  of  the  training  period  was  to  instill 
confidence  in  the  astronauts. 

296.  Snyder,  R.  G. 

MANNED  SPACE  FLIGHT  VEHICLES  AND  THE  PHYSICAL  ANTHROPOLOGIST, 

Am.  J.  Phys.  Axithropol.,  v.  19,  no.  2,  June  6I, 
pp.  1^5-193,  55  refs. 

Anthropometries  and  biomechanics  have  already  helped  to 
elucidate  problems  in  aeronautical  science.  Future  problems 
of  interest  include  h;yq5er sonic  escape,  space  capsule  environ¬ 
ments,  seating  and  restraint,  weightlessness,  human  tolerance 
to  various  physical  forces,  criteria  of  physique,  recycling  of 
wastes  in  nutrients,  radiation  effects  and  a  vast  array  of 
other  biological  and  cultured  relationships.  The  author  brief¬ 
ly  outlines  the  role  of  physical  anthropology  in  some  of  these 
areas.  Regarding  the  problem  of  restraint,  a  complete  outline 
of  requirements  for  a  minimum  restraint  system  is  given.  Feed¬ 
ing,  walking,  and  medical  problems  are  discussed  in  conjunction 
with  the  weightless  condition.  In  conclusion  it  appears  that 
physical  anthropology  having  the  most  comprehensive  range  of 
knowledge  of  man,  will  contribute  much  to  future  research  in 
aerospace  medicine. 
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297.  SOVIET  EXPERIMENTS  ON  EFFECTS  OF  WEIGHTLESSNESS  ON  HIIMANS, 

Est>  Hirlap  (Hungarian),  8  Nov  57* 

298.  Space  Tcchnolot.0^  Laboratories,  Inc  ,  Redondo  Beach,  Calif. 

PRELIMINARY  EXPERir^ENT  WITH  RECOVERABLE  BIOLOGICAL  PAYLOADS 
IN  BALLISTIC  ROCKETS.  PROJECT  MIA,  by  F.  L.  van  der  Wal  and 
W.  D.  Young,  Rept.  no.  GM-TR-OI65 -60^498,  STL  reprint  no.  298, 
Sep  5S,  38  pp.,  20  figs. 

Mice  carried  in  the  nose  cone  of  long-range  ballistic 
missiles  have  successfully  survivied  re-entry  into  the  atmos¬ 
phere.  In  most  aspects,  the  enviroiiniental  conditions  experi¬ 
enced  by  these  subjects  exceeded  in  severity  those  which  will 
be  imposed  on  satellite  passengers.  Although  no  new  technique 
were  used,  this  program  represents  a  significant  step  forward 
from  the  early  pioneering  flights  of  mice  and  monkeys  in  re¬ 
latively  low-performance  sounding  rockets.  The  relative  suc¬ 
cess  of  these  experiments  permits  a  considerable  degree  of 
confidence  in  the  ultimate  successful  recovery  of  biological 
payloads  from  future  satellite  vehicles. 

The  project,  known  as  Project  MIA  ( Mouse- In -Ab le ) ,  was 
planned  as  a  noninterference  experiment  in  conjunction  with 
the  Project  Able  re-entry  test  program.  In  each  of  -the  three 
Able  flights,  one  mouse  was  carried  in  the  nose  cone.  Although 
none  of  the  nose  cone  was  recovered,  telemetered  physiological 
records  were  obtained  on  the  second  and  third  Able  flights. 

Preparation  for  the  flints  included  planning  of  the  pro¬ 
gram,  designing  and  fabricating  of  the  MIA  package,  developing 
of  instrumentation  (  including  the  technique  of  sensor  implanta¬ 
tion  in  the  animal  and  signal  amplification),  testing  of  the 
assemble  unit  (including  the  mouse)  for  duration  and  ability 
to  withstand  environmental  conditions  anticipated  in  the  flight 
profile,  and  providing  equipment  and  instruction  to  personnel 
aboard  the  recovery  ships  to  assure  obtaining  maximum  experi¬ 
mental  data.  This  prepatory  work  was  accomplished  and  the 
first  flight  occurred  within  one  month  after  official 
authorization. 

This  report  includes  a  detailed  description  of  the  physi¬ 
cal  system,  the  preliminary  tests  and  flight  preparations,  the 
instriiraentation  used  in  flight,  and  the  resulting  signal  pat¬ 
tern.  The  special  problems  associated  with  the  use  of  living 
payloads  in  space-fliglit  vehicles  are  also  discussed. 

299-  Space  Technology  Laboratories,  Inc.,  Redondo  Beach,  Calif. 

TOE  WORLD’S  FIRST  TANDEM  FLIGHT  IN  SPACE  (BASIC  RESULTS) 

[PERVYI  V  MIRE  QRUPPOVOI  POLET  V  KISMICHESKOE  PROSTRANSTVO 
r^)SN0VNYE  ITOGIn  ,  Trans,  by  Z.  Jakubski,  Trans,  no.  70, 

Nov  62,  2h  pp.,*^  tbls.,  from;  Pravda,  no.  295(l6l5l)> 

22  Oct  62,  pp.  1-3. 
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A  presentation  of  the  Russian  VOSTOK  3  and  h  space  flights 
and  a  review  of  the  experiments  which  took  place  during  the 
flight.  During  the  weightlessness  experiments^  A.  G.  Nikolaev 
floated  in  the  capsule  for  a  total  of  3*5  hours  ( in  U  '‘sessions") 
and  P.  R  Popovich  for  about  3  hours  ( in  3  "sessions").  During 
these  periods  they  felt  fine^  conducted  observations,  and  com¬ 
municated  with  the  ground  by  means  of  microphones.  A  number 
of  experiments  within  the  capsules  were  conducted 
P.  R.  Popvich  observed  air  bubbles  in  a  hermetically  sealed 
flask  two-thirds  filled  with  water.  While  the  flask  was  at  a 
state  of  rest,  the  air  formed  one  big  bubble  in  the  center  of 
the  water.  After  shaking,  the  air  bubble  broke  into  a  number 
of  small  bubbles  which  eventually  gathered  again  as  a  single 
bubble.  Drops  of  water  sprinkled  inside  the  capsule  moved  to¬ 
wards  the  walls  and  eventually  settled  there. 

3CK).  Stallings,  H.  D  ,  Jr, 

PRODUCING  THE  WEIGHTLESS  STATE,  by  H.  D  Stallings,  Jr.  and 
S.  J.  Gerathewohl,  p'lying,  v,  6l,  Nov  57 j 
PP.  33-3^;  80-82,  illus. 

Report  on  SAM  studies  of  weightlessness  conducted  in  T-33 
and  F-9^C  aircraft  flying  the  "Keplerian  Trajectory". 

301.  Stallings,  H.  D. 

THE  WEIGHTLESS  MAN,  by  H.  D.  Stallings,  Space  J.,  v.  2, 
no.  2,  Dec  59,  pp.  13-15^  ^1-^5,  ^  figs- 

A  general  discussion  on  the  effects  of  weightlessness 
\diich  covers  some  of  the  earlier  parabolic  flights  in  a  T-33 • 

302.  Strughold,  H. 

MECHANORECEPTORS,  GRAVIRECEPTORS,  J.  Astronautics,  v-  h, 

Winter  57^  PP*  6I-63,  16  refs  ,  Also  in;  Air  Force  School  of 
Aviation  Medicine,  Randolph  AFB,  Tex.,  Epitome  of  Space 
Medicine,  Item  39- 

Attention  is  given  to  the  sensing  devices  called  mechano- 
receptors  or  grav ire cep tors,  located  in  the  skin,  in  the  skele¬ 
tal  muscles  and  in  the  connective  tissue,  which  aid  man's 
perception  of  the  position  and  movement  of  his  limbs  and  of 
the  whole  body  The  anatomy  of  these  mechanoreceptors,  their 
physiological  function  under  normal  gravitational  and  zero- 
gravity  conditions  are  discussed. 

303.  Stru^old,  H. 

"The  Medical  Aspects  of  Manned  Space  Flight,"  chapter  28^ 

22  pp.,  h  figs.,  65  refs.,  in;  SPACE  TECHNOLOGY,  Ed.  by 
H.  Seifert,  Wiley  and  Sons,  Inc.,  New  York,  1959>  33  chapters. 
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30lt.  Strughold,  H. 

MEDICAL  PROBLEMS  INVOLVED  IN  ORBITAL  SPACE  FLIGHT, 

Jet  Propnlslon,  v.  26,  no.  Sep  56,  pp.  7^5*756,  Tig.,  36  refs. 

Al  ter  anc.lyzing  the  various  kinds  of  space  operations  that 
r.iglit  be  expected  in  the  near  or  renote  f'uture  (space  equiva¬ 
lent  flight,  circ^amplanetary  space  flight,  and  interplanetary 
space  travel),  the  second  phase  --  circunplanetary  space  flight 
or  orbital  space  flight  --  is  chosen  as  a  platform  for  the  dis¬ 
cussion  of  some  of  the  most  important  medical  problems  involved 
in  space  operations.  First,  the  state  of  weightlessness  is 
discussed  with  regard  to  its  effect  upon  the  general  well¬ 
being  of  the  occupants  of  a  satellite  vehicle  and  in  regard  to 
it  sensomotor  effects.  In  connection  herewith,  the  optical 
situation  is  considered  with  regard  to  the  properties  of  the 
environment  and  the  visual  appearance  of  the  light  sources. 
Furthermore,  physiological  day-night  cycling  is  discussed  in 
an  environment  where  there  is  no  natural  day  and  night.  And 
finally  some  problems  involved  in  human  engineering  of  the 
space  cabin  concerning  pressurization,  supply  of  oxygen  and 
removal  of  carbon  dioxide,  photo synthetic  gas  exchange,  and 
the  event  of  sudden  decompression  of  the  cabin  are  discussed. 

Some  of  these  problems  are  presently  under  study  in  an  experi¬ 
mental  space  cabin  simulator. 

305.  Strughold,  H. 

’’Sensory-Physiological  Aspects  of  the  Space  Flight  Situation,” 
pp.  57-65,  2  this.,  20  refs.,  in;  PSYCHOPHYSIO LOGICAL  ASPECTS 
OF  SPACE  FLIGHT,  Ed.  by  B.  E.  Flaherty,  Columbia  Univ.  Press, 
New  York,  I96I,  393  PP- 

A  review  of  the  physiological  function  of  the  peripheral, 
extra-labyrinthine,  mechanical  sense  organs  (skin  pressure, 
muscle  tension,  and  posture  sense  receptors)  under  normal  gra¬ 
vitational  conditions  is  followed  by  a  disc\ission  of  their 
functions  during  conditions  of  zero  gravity.  Tests  in  para¬ 
bolic  flight  maneuvers  have  confirmed  the  assumption  that 
these  predominantly  proprioceptive  senses  are  not  affected  by 
zero  gravity.  However,  experimental  data  on  man’s  tolerance 
to  weightlessness  over  longer  periods  of  time  are  not  yet 
available,  and  provision  of  artificial  gravitation  (by  rota¬ 
tion  or  slight  continual  linear  acceleration)  may  become  a 
necessity. 

306.  Stone,  R.  W.,  Jr. 

THE  EFFECTS  OF  ANGULAR  MOTION  OF  ROTATING  SPACE  VEHICLES  ON 
THE  ABILITY  OF  AI^  ASTRONAUT  TO  PERFORM  SIMPLE  TASKS,  by 
R.  W.  Stone,  Jr.  and  W.  Letko,  Paper  presented  at  the  Annual 
Meeting  of  the  Inst,  of  Environmental  Sciences,  10-13  Apr  62, 
Chicago,  Ill.,  NASA  n62-12166,  I962,  25  PP.,  8  refs. 

(OTS:  $2.60). 
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Use  of  angular  motion  to  simulate  effects  of  gravity  in 
weightless  space  is  a  possible  solution  to  the  prevention  of 
deterioration  of  muscle  tone,  muscle  atrophication,  and  debili¬ 
tation  of  the  cardiovascular  system  that  man  may  face  when  ex¬ 
posed  to  long  periods  of  weightlcssiiess •  Tests  are  conducted 
to  determine  the  maxlmxim  rotational  rate  that  will  not  induce 
motion  sickness  by  head  and  body  movement  when  rotating  a 
space  vehicle  2^  feet  in  diameter  Test  results  shoved  that 
stimulation  of  the  vestibular  organs  of  the  inner  ear  can  be 
caused  by  rotational  rates  beyond  10  r.p.rn.  Tlie  cross -coupled 
dynamics  involved  \dien  moving  the  head  or  body  in  a  rotating  * 
vehicle  may  cause  the  vestibular  stimulation.  Also  there  was 
a  decrease  in  effectiveness  in  task  performance  as  the  vehicle 
rate  of  rotation  increased.  Thirteen  of  29  subjects  tested 
failed  to  complete  the  entire  exi)eriment.  Also,  the  subjects 
that  completed  the  tests  experienced  a  reduction  in  efficiency 
at  the  higher  rotational  rates  (beyond  10  r.p.rn.).  All  sub¬ 
jects  experienced  malaise  and  nystagmus,  both  being  particu¬ 
larly  bothersome  beyond  10  r.p  m.  The  results  further  suggest 
the  need  for  experiments  wherein  the  head  motion  is  controlled 
to  remain  below  certain  of  the  tolerance  boundaries  suggested, 
so  as  to  determine  if  efficiency  can  be  maintained  below  the 
tolerable  limits. 

307*  Stutman,  L.  J. 

EFFECTS  OF  ZERO  GRAVITY  UPON  THE  CARDIOVASCULAR  SYSTEM,  by 
L.  J.  Stutman  and  R.  Olson,  Armed  Forces  Med.  J.,  v.  11,  no.  10, 
Oct  62,  pp.  1162-1168,  k  figs.,  tbl.,  4  refs. 

Some  preliminary  investigations  of  the  effects  of  zero 
gravity  upon  the  cardiovascular  system  reveal  a  pronounced 
slowing  of  heart  rate,  a  slight  diminution  of  blood  pressure, 
and  a  tendency  to  peripheral  pooling  subsequent  to  the  positive 
G  load.  Position  in  the  zero  G  field  does  not  seem  to  affect 
the  cardiovascular  system.  Hypotheses  are  proposed  for  the 
potential  circulatory  difficulties  that  will  hamper  a  person’s 
return  to  earth. 

308.  System  Development  Corp.,  Santa  Monica,  Calif. 

THE  PSYCHOLOGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN  SPACE:  A 
LITERATURE  SURVEY,  by  B.  D.  Goodman,  Rept.  no.  FN-5220, 

2  Mar  61,  AD  252  ^3^,  6?  Pp.,  190  refs. 

This  bibliography  brings  together  the  reports,  books,  and 
periodical  articles  published  through  January  196I  in  the 
specific  area  of  behavioral  science  related  to  space  flight, 
or  as  it  is  sometimes  call  space  psychology.  This  area  in¬ 
cludes  social  and  sensory  isolation,  psychological  assessment 
and  training,  fatigue,  confinement,  performance  under  stress, 
work  schedules,  motivation,  weightlessness,  disorientation, 
emotional  stability  and  the  day-night  cycle. 
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308.  THEY'RE  off:  THE  MONKEYS  AND  THE  MICE;  PHYSIOLOGICAL  RESEARCH 
ON  ANIMALS  LEADING  TO  HUJ-IAN  SPACE -FLIGHT,  Western  Aviation, 

V.  32,  no.  11,  1952,  p.  12. 

Tvo  monkeys  and  tvo  mice  have  survived  a  ride  to  an  alti¬ 
tude  of  200; 000  feet  in  Aerobee  and  V-2  type  rockets  fired 
from  Holloman  Air  Force  Base  at  Alamogordo,  New  Mexico,  The 
experiment  was  carried  out  by  the  U.  S.  Air  Force  Air  Research 
and  Development  Command.  The  monkeys  had  been  anesthetized  to 
prevent  them  from  interfering  with  the  recording  instruments. 

The  mice  were  placed  in  two  separate  drums,  one  smooth  on  the 
inside,  the  other  provided  with  a  small  shelf.  An  initial  ac¬ 
celeration  of  15  6  for  less  than  one  second  was  followed  by 
3  to  4  g  for  about  45  seconds.  At  the  peak  of  tae  trajectory 
the  animals  were  weightless.  Films  taken  during  the  flight 
showed  the  ’’floating"  mouse  in  a  state  of  complete  disorien¬ 
tation  and  unable  to  co-ordinate  its  movements.  The  mouse  in 
the  drum  provided  with  a  shelf  was  able  to  hold  on  to  it  and 
command  its  body  at  will.  --  A  statement  by  Major  Charles  Yaeger 
on  his  reactions  during  near-zero-conditions  (while  following 
a  ballistic  trajectory)  confirmed  the  fact  that  proper  perfor¬ 
mance  of  the  pilot  is  not  impaired  under  such  conditions. 

309.  Thompson,  A.  B. 

PHYSIOLOGICAL  CONSIDERATION  IN  DESIGNING  FOR  ARTIFICIAL  GRAVITY 
IN  MANNED  ROTATING  SPACE  SYSTEMS,  Paper  read  by  title  at  33rd 
annual  meeting  of  the  Aerospace  Medical  Assoc.,  9-12  Apr  62, 
Atlantic  City,  Abstracted  in;  Aerospace  Med.,  v.  33^ 
no.  3^  Mar  62,  p.  372- 

If  future  manned  orbital  flights  prove  long  term  weight¬ 
lessness  to  be  an  unacceptable  physiological  stress,  one  prac¬ 
tical  method  of  achieving  simulated  gravity  will  be  to  rotate 
the  vehicle  such  that  the  resulting  centrifugal  force  provides 
an  apparent  gravity  vector.  A  few  significant  drawbacks  to 
this  technique  will  impose  design  restrictions  on  the  vehicle 
if  they  are  to  be  made  physiological^ly  acceptable  to  the  crew. 
These  parameters  are  discussed  and  physiological  design  limits 
defined.  An  acceptable  design  envelope  is  presented  with 
limits  as  to  radius  of  rotation,  maximum  angular  velocity, 
minimum  and  maximum  G,  and  limit  coreolis  accelerations  in  per 
cent  of  apparent  gravity  and  rate  of  crew  movement. 

3 10 .  Thompson ,  L .  N . 

MAN  WITHOUT  GRAVITY:  THE  PHYSIOLOGICAL  AND  PSYCHOLOGICAL 
PROBLF^lS  OF  SPACE  FLIGHT,  Flight  (London),  v.  6l, 
l4  Mar  52,  pp.  298-300. 
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The  principal  physiological  functions  of  the  human  body, 
such  as  respiration,  circulation,  and  digestion,  are  primarily 
juuscular  in  action  and  therefore  independent  of  gravitational 
pull.  The  action  of  the  labyrinthic  fluid  in  the  inner  ear  is 
determined  by  mass  inertia  rather  than  by  weight.  The  otolith 
organs  on  the  other  hand  require  a  gravitational  field  for 
their  normal  operation.  However,  it  is  not  known  what  nervous 
impulses  -wDuld  be  transmitted  by  the  otolithic  organs  under 
true  zero  g  conditions;  exix^rimental  evidence  allows  the  as¬ 
sumption  that  vision  and  somatic  sense  organs  would  partly  com¬ 
pensate  for  disturbances  in  balancing  mechanism  of  the  inner 
ear.  --  The  author  summarizes  other  problems  that  will  arise 
in  actual  space  flight,  such  as  the  need  for  atmospheric  cir¬ 
culation  because  of  lack  of  convection  currents,  prevention  of 
blackouts  during  high  take-off  accelerations,  protection  from 
radiation,  the  possibility  of  infection  by  alien  viruses  and 
germs  encountered  on  other  planets,  and  the  need  of  proper 
preparation  against  psychological  crises  on  extended  flights. 

311.  Titov,  G 

HAJJ*"  A  MILLION  MILES  THROUGH  SPACE,  Atlantic  Adv., 

V.  52,  no.  12,  1961. 

312.  Tobias,  C.  A. 

OUR  VIEW  OF  SPACE  BIOLOGY  WIDENS,  by  C.  A.  Tobias  and 
J.  V.  Slater,  Astronautics,  v.  7^  no.  1,  Jem  62, 
pp.  20-22,  47-52,  7  figs. 

Putting  a  man  safely  into  space  requires  knowledge  con¬ 
cerning  his  ability  to  withstand  the  stresses  resulting  from 
acceleration-deceleration,  weightlessness,  temperature  changes, 
vibrations,  tumbling,  artificial  gas  environments,  and  radia¬ 
tions.  The  importance  of  biological  research  in  the  space 
program  is  emphasized.  For  example,  in  radiobiology,  two  as¬ 
pects  under  study  are  the  neurological  effects  of  radiation, 
and  its  developmental  physicist.  Underlying  physical  causes 
for  the  effects  of  weightlessness  probably  involve  alterations 
in  convection  patterns  of  liquids  and  gases.  These  appear  to 
change  i-he  mode  of  mixing  and  the  phase  changes  and  might  also 
result  in  reduced  cell  division.  Many  examples  are  given  of 
phenomena  both  observed  and  considered  for  future  research. 
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313.  Virginia  Univ, ,  Charlottesville 

HUMAN  FACTORS  AT  EXTREME  ALTITUDES:  SYNOPSIS  AND  BIBLIOGRAPHY, 
by  F.  W.  Baughart  and  E.  G.  Pattishell,  Contr.  AF  l8{600)-1792. 
Kept.  no.  HQARDC  TO  60-7,  Mar  60,  AD  2h2  3i+8,  115  PP-. 

1211  refs. 
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Review  of  the  literature  for  the  period  up  to  1959  on  the 
following  subjects:  ecology^  behavior  and  performance,  accel¬ 
eration  and  deceleration,  weightlessness,  radiation,  and 
instr’omentation . 

314.  von  Beokh,  H  J. 

EXPERIMENTS  WITH  ANIM/iLS  AND  IRTiAI'I  SLTUECTS  UNDER  SUB-  AND 
ZERO-OHAVnT  CONDITIONS  DURING  THE  DIVE  PARABOLIC  FLIGHT, 

J  Aviation  Med.,  v.  25^  no.  3»  5^S  PP-  235-2^1^ 

^  figs. ,  16  refs. 

Behavior  study  of  certain  species  of  chelonia  (turtles), 
which  are  found  on  parts  of  the  South  American  continent, 
under  sub-  and  zero-gravity  conditions. 

315*  von  Beckh,  H.  J. 

GRAVITY  CHANGES  IN  AIRCRAFT  AND  SHIPS,  Brit.  Interplanet. 

Soc.  J.,  V.  15,  no  2,  Mar-Apr  56,  pp.  73-8l;~^  figs.,  24  refs. 

316.  von  Beckh,  H.  J. 

HUl-lAN  REACTIONS  DURING  FLIGHT  TO  ACCELERATION  PRECEDED  BY  OR 
FOLLOWED  BY  WEIGHTLESSNESS,  Aerospace  Med.,  v.  30,  no.  6, 

Jun  59,  pp.  391-^09,  11  figs.,  2i+  refs. 

Alternation  of  weightlessness  and  acceleration  results  ;*  1 
a  decrease  of  acceleration  tolerance  and  of  the  efficiency  of 
physiologic  recovery  mechanisms.  This  indicates  that  accel¬ 
eration  thresholds  of  reversible,  and  irreversible  injury  will 
be  lower  in  space  flight  conditions  than  in  the  one  G  field  of 
man’s  earthly  environment.  Defects  of  circulation,  muscular 
effectiveness,  vision,  and  of  conscious  judgment  will  occur 
at  lower  acceleration  values  and  will  probably  continue  for 
longer  times  than  they  do  under  present  normal  flight  condi¬ 
tions  In  an  astronautical  venture  depending  upon  the  skill 
of  a  human  pilot,  a  blackout,  lapse  of  J\idgment  or  even  the 
slightest  reduction  in  efficiency  at  a  crucial  time,  could  un¬ 
doubtedly  cause  the  failure  of  the  mission. 

The  implications  for  planning  or  manned  space  flight  are, 
first,  that  thrust  values  and  reentry  profiles  must  take  the 
lower  acceleration  tolerance  into  consideration  and,  second, 
that  adequate  G  protection  must  be  designed  for  the  pilot  to 
prevent  dangerous  effects  of  higji  acceleration. 

317  von  Beckh,  H.  J. 

"The  Incidence  of  Motion  Sickness  During  Exposures  to  the 
Weightless  State:  in;  SPACE  MEDICAL  SYMPOSIUM,  Astronautik 
(Stockholm),  v.  2,  no,  4,  I961,  pp.  217-224. 

The  incidence  of  motion  sickness  is  approximately  30  per 
cent  in  weightlessness  experiments  using  fighter  aircraft, 
where  the  subject  is  restrained.  In  cargo  aircraft  wiiere  the 
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subject  is  unrestrained  and  able  to  float  within  the  cabin, 
the  incidence  is  considerably  higher.  Consideration  is  given 
to  the  fact  that  in  all  parabolic-flight  experiments  the  sub- 
Jects  were  exposed^o  accelerations  of  2-3*  6  (even  up  to  6.5  g) 
before  and  after  t.  c  weightless  parabola.  It  is  difficult  to 
distinguish  effects  due  to  acceleration  from  those  due  to 
weightlessness  per  se.  Vagal  symptoms  at  the  time  of  burnout 
and  re-entry  decrease  the  operator*s  capability  to  perform. 
However,  should  it  be  true  that  weightlessness  per  se  is  able 
to  produce  motion  sickness,  then  the  operator  would  be  liable 
to  suffer  vagal  symptoms  of  long  duration,  which  could  incapac¬ 
itate  him  to  a  high  degree.  The  applicability  of  the  Weber- 
Fechner  law  in  this  respect  is  discussed. 

318.  von  Beckh,  H.  J. 

SPACE  FLIGHT  HAZARDS  CAUSED  BY  WEIGHTLESSNESS,  Paper  presented 
at  the  1959  Meeting  of  the  Aero  Medical  Assoc.,  27-29  Apr  59^ 
Los  Angeles,  Calif.,  Abstracted  in;  Aerospace  Med.,  v.  30; 
no.  3;  Mar  59;  P«  208, 

The  lack  of  neuromuscular  coordination  and  optical  il¬ 
lusions,  as  they  might  possibly  affect  the  efficiency  of  the 
human  operator  of  a  space  vehicle,  are  discussed.  However,  it 
should  be  expected  that  more  difficulties  would  arise  from  the 
alternation  of  high  G  loads  and  weightlessness  which  increases 
discomfort  and  lowers  human  tolerance  to  G  loads. 

319.  von  Beckh,  H.  J. 

A  SUMMARY  OF  MOTION  SICKNESS  EXPERIENCES  IN  WEIGHTLESS  FLIGHTS 
CONDUCTED  BY  THE  AEROMEDICAL  FIELD  LABORATORY,  Paper 
presented  at  the  Symposium  on  Motion  Sickness  in  Weightlessness 
Research  Mar  60,  Wright-Patterson  AFB,  Ohio. 

320.  von  Beckh,  H.  J. 

WEIGHTLESSNESS  AND  SPACE  FLIGHT,  Astronautics,  v.  4, 
no.  2,  Feb  59;  PP«  26-27,  84,  86,  3  figs. 

Deterioration  of  neuromuscular  co-ordination  and  dis¬ 
orientation  are  considered  to  be  originated  by  the  weightless 
state  per  se.  However,  more  complex  problems  arise  during  ex¬ 
tended  space  flights,  as  well  as  during  alternate  acceleration 
and  weightlessness,  such  as  occurs  during  the  ascent  and  re¬ 
entry  of  space  vehicles.  Results  of  ex'periments  in  Jet  air¬ 
craft  are  cited  to  show  that  the  weightless  state  aggravates 
other  physiological  conditions,  which,  in  combination,  pose 
serious  problems  to  man  in  space  flight.  Subjects  reported 
experiences  of  increased  susceptibility  to  or  severity  of  ac¬ 
celeration  effects  when  they  entered  pKDsitive  G  states  imme¬ 
diately  after  experiencing  weightlessness.  Subjects  who  nor¬ 
mally  blacked  out  at  5  G  could  tolerate  only  3*5  Lo  4  G  in  the 
experiments.  In  the  opposite  case,  when  acceleration  preceded 
weightlessness,  physiological  recovery  mechanisms  seemed 
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disturbed.  Blackout  lasted  longer,  and  more  severe  discomfort 
and  chest  pains  were  reported.  Cinematographic  observations, 
registrations  of  heart  rate,  electrocardiograms,  and  galvanic 
skin  responses  corroborated  the  subjective  reports.  It  is 
suggested  that  extended  veightlessness  may  lead  to  lessened 
muscle  tone  and  strength,  as  veil  as  to  inconveniences  to  the 
cardiovascular  system.  The  heart,  having  transported  the  biood 
without  the  force  of  gravity  during  the  weiglitless  state, 

TOuld  need  a  certain  time  for  adaptation  after  re-entry  into 
the  gravity  field  of  the  earth  or  of  another  planet. 

321.  von  Diringshofen,  H. 

AEROMEDICAL  PROBLEKiS  OF  WEIGHTLESSNESS  ( FLUGMEDIZINISCHE 
PROBLEME  DER  GEWICHTSLOSIGKEIT) ,  Munch.  Med.  Wchnschr., 

V.  101,  no.  32,  1959,  PP-  1326-1326,  13^5-13^,  (in  German). 

The  transition  from  air  fli^t  to  space  flight  makes 
weightlessness  one  of  the  most  important  problems  of  aerospace 
medicine.  The  condition  of  weightlessness  has  been  already  ex¬ 
perienced  up  to  a  duration  of  50  seconds  in  parabolic  flight. 

Ihe  sensations  observed  therein  of  stall,  fall,  and  vertigo 
emanate  from  the  organ  of  equilibrium.  The  confusion  of  the 
equilibrium  center  in  the  brain  may  also  affect  the  vegetative 
nervous  system  and  provoke  nausea.  The  type  and  strength  of 
these  disturbances  is  determined  by  the  following  factors: 

(1)  individual  sensitivity,  'vdiich  can  be  reduced  by  training, 

(2)  abruptness  of  transition,  from  gravity  to  weightlessness, 
and  (3)  irregularities  in  this  transition.  In  a  state  of  free 
weightless  suspense,  body  rotations  with  additional  tilting  of 
the  head  may  cause  Coriolis  accelerations  in  the  laDyrinth, 
thus  bringing  about  strong  nausea.  In  the  course  of  protracted 
weightlessness,  one  must  expect  increasing  phychical  and  physi¬ 
cal  enervation  with  subsequent  reduced  resistance  to  accelera¬ 
tion.  Such  conditions  can  be  prevented  by  previous  rigorous 
aero -gymnastics  as  well  as  by  aerodynamical  parabolic  flights. 

It  seems  reasonable  that  carefully  selected  fliers  may  sustain 
not  only  short  periods  of  veightlessness  but  also  a  prolonged 
weightless  condition  in  space  flight  without  serious  disturb¬ 
ances,  provided  they  are  well  trained,  remain  strapped  in 
their  seats,  and  have  become  adjusted  to  the  extraordinary  sen¬ 
sory  perceptions  of  a  weightless  environment.  To  what  extent 
weightlessness  may  affect  blood  circulation  cannot  yet  be  pre¬ 
dicted  since  disturbances  experienced  by  fliers  in  from  20-  to 
30-second  parabolic  flights  may  as  well  be  due  to  the  transi¬ 
tion  or  irregularities  in  the  transition  to  weightlessness.  A 
partial  reduction  of  gravity,  say  to  I/3  G,  may  even  produce 
pleasant  sensations,  such  as  we  experience  when  we  completely 
relax  in  a  warm  bath  tub. 

322.  von  Diringshofen,  H. 

INTERNATIONAL  SYMPOSIUM  ON  AEROSPACE  MEDICINE  (INTERNATIONALES 
SYMPOSIUM  USER  LUST-UND  RAUMMEDIZIN ) ,  Weltrauinfahrt  (Frankfurt), 
V.  12,  no.  1,  Feb  6l,  pp.  11-12,  (in  German) . 
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The  s>T7iposia'n,  5por.i:ored  by  the  Aviation  Medicine  Institute 
of  the  Argentine  Air  Torce^  was  held  6-13  Oct  60.  at  the  School 
of  Medicine,  Universl’'y  of  Buenos  Aires.  Discussions  centered 
on  the  psychological  aspects  of  space  flighty  acceleration 
forces,  and  acceleration  tel  trance.  Filins  of  rocket -sled 
studies  and  of  ‘veigv-/,]essne.^s  during  aircraft  maneuvers  and 
during  frr*c  fall  in  a  pressure  suit  from  a  balloon  gondola  were 
shown.  Discassions  made  clear  "he  diff^r'^ncer  ln  European  and 
America.u  ou"  looks  on  the  relative  importance  of  psychological 
tests  in  the  evaluation  of  space  flight  '' and i date s .  Attention 
was  also  given  ♦o  the  phyri cloggy'  of  respiration  and  the  effects 
of  oxygen  lack  on  the  endoc*  ne  system^  tissue  damage  caused 
by  decompression,  and  the  human  engineering  problems  of  space 
flight. 

323.  von  Dlringshofen .  H. 

’’Medical  Proble.ms  of  Space  Flight  (Medizinische  Probleme  der 
Ra^^fahirt )”,  in;  RA’IMFAHRTFORSHUNG^  Ed.  by  H.  Gartmann,  M’unich, 
Oldenburg  Pr^ss,  1952. 

324.  von  Dlringshofen,  H. 

SENSORY -FfffSIOLCGICAL  OBSERVATIONS  DURING  THE  TRAiNSTTION  FROM 
ACCELERATION  TO  WEIGHTLESSNESS,  (  SINNESPH'fSIOLOGISCHE 
BE0BACHTUT;GEN  BEM  UBERGANG  von  BESCHLEll^IGirNGEN  ZITR 
GEVTECHTSLOSIGKEIT } ,  Rake tentech .  u .  Raumf ahrtf orsch .  ( Stuttgart ) , 
V.  3^  no.  2,  Apr  59^  PP-  33“35^  (in  German). 

A  review  of  tiiree  experiments  is  presented  concerning  the 
immediate  physiologic  and  psychologic  effects  of  short  expo¬ 
sures  to  subgravity.  1.  About  20  years  ago,  the  author  in¬ 
duced  weightlessness  by  vertical  dives  in  a  Ju-87  aircraft  for 
durat^ions  of*  7 -8  seconds  (radial  acceleration  8  G).  The  psy¬ 
chologic  reactions  was  a  pleasant  one,  and  the  sensation  of 
"slumping,”  which  usually  introduces  weightlessness  episodes, 
was  not  perceived.  2.  Zr\  1954.  while  in  Argentina,  the  author 
achieved  weightlessness  in  parabolic  flight  for  durations  of 
12-14  seconds,  preceded  by  an  ac'-'eleration  of  S  G  lasting  5 
se cords .  Trarsitlonal  accelerations  of  2  G  preceding  weight¬ 
lessness  last*=^d  2  seconds.  Disagreeable  sensations  of  "slump¬ 
ing"  and  of  falling  through  empty  space  were  distinctly  per¬ 
ceived  for  about  5  seconds  after  the  onset  of  weightlessness, 
leading  over  eventually  to  a  sensation  of  floating  in  space. 

3.  In  a  "subgravity  tower"  designed  by  Dr  T.  Lomonaco  at  the 
Aeromedlcal  Research  Institute  in  Rome,  weightlessness  was  pro¬ 
duced  in  a  seat  suspended  from  and  catapulted  upward  by  rubber 
straps  fastened  to  the  top  of  a  15-m.-high  tower.  Initial 
acceleration  was  3  G  and  lasted  .3  second.  Three  launchings 
were  carried  out  consecutively,  inducing  weightlessness  for  2, 
1.3^  and  .8  seconds,  respectively.  At  the  point  of  transition 
from  acceleration  to  weightlessness  a  very  disagreeable  sensa¬ 
tion  of  falling  is  perceived.  The  findings  of  these  three  ex¬ 
periments  carried  out  in  the  United  States  by  Gerathewohl  and 
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others^  can  only  be  considered  preliminary  to  weightlessness 
conditions  in  space  travel.  There  is  evidence  to  tlie  effect 
that  acclii..atization  taiies  place  when  weightlessness  e::tendc 
over  longer  perioas.  it  appears  that  nausea  and  other  dis¬ 
agreeable  sensations  are  experienced  less  frequently  by  indi¬ 
viduals  actively,  engaged  in  navigation  or  in  otiier  ...ind- 
absorbin^  tasl.s  then  by  passive  riders.  In  conrlusioig.  -  ne 
autiior  speculates  on  the  possibility  tliat  changes  in  G  I'orc-^' 
during  the  var  ious  accelerative  launch in^i,  stages  .nay  be  parti - 
culai’ly  inducive  to  ’  space  sickness . 
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}2}.  V^alton,  H.;  Jr.  ^ 

A  DEVICE  FOR  ARTIFICIAL  PRODUCTION  OF  ALTERNATING  GRAVITATIONAL 
FORCES,  J.  Aviation  Med.,  v.  28,  no.  3,  Jun  57,  pp.  291-294, 

3  figs . ,  tbl. ,  2  refs . 

Report  is  a  proposal  for  a  device  )^iich  is  suitable  to 
produce  alternating  fpi'avity  forces  including  intermittent 
gravity  free  state  at  gound  levels  over  indefinitely  long 
periods  of  time.  Two  lorms  of  the  device,  named  'Gravitron" 
for  brevity,  are  schematically  shown. 

326.  Ward,  J.  E. 

BIOMEDICAL  CONSIDERATION  OF  WEIGHTLESSNESS,  Paper  presented  at 
the  American  Astronautics  Society  Meeting,  l8  Aug  58 > 

Palo  Alto,  Calif. 

327.  Ward,  J.  E. 

PHYSIOLOGIC  RESPONSE  TO  SUBGRAVITY.  II.  INITIATION  OF 
MICTURITION,  by  J.  E.  Ward,  W.  R.  Hawkins  and  H.  D.  Stallings, 

J.  Aerospace  Med.,  v.  30,  no.  8,  Aug  59>  PP-  572-575^  Also  as; 
Air  Force  School  of  Aviation  Med.  Brooks  AFB,  Tex.,  Rept.  no. 

Vh- • 

Vltls  sLvdy  concerned  with  the  elii.iinat lOi;  01  Aiquil 

body  vrasces  in  ihc  null-gravity  state.  Specif ical.i^  ohe  ucco. 
plish..;eiit  of  urination  ;;as  observed  for  2^  maxe  suo.iects  dr.rin^^ 
jh  to  ^0  sec.'onds  of  v;eigljt''essness  in  an  Str.rfire  et 

under  special  f^iglit  ..laneuvers .  A  urine  receptacle,  fabricated 
iroi.i  scrap  oxyi.en  hose  and  a  weather  balloon,  was  used  since 
tiio  relief  tube  was  coi.pleteiy  unacceptable.  Thirty-seven 
fligiits  were  made.  Implications  for  space  fliglit  are  indicated. 

328.  V/ard,  J.  E. 

PirfSIOLOGICAL  ASPECTS  OF  HYPERGRAVIC  AND  HYPOGRAVIC  STATES: 
IMPLICATION  TO  SPACE  FLIGHT,  J.  Am.  Med.  Assoc.,  v.  I72, 
no.  7>  Ij  Fob  60,  pp.  665-668 
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The  extremes  in  gravitational  forces  which  will  confront 
man  in  space  flight  range  from  above  UO  G  during  deceleration 
to  zero  gravity  during  flight  in  orbit.  It  has  been  shown  ex¬ 
perimentally  that  the  human  organism  tolerates  up  to  50  0 
applied  at  500  g/ second  for  less  than  0.2  second.  A  more  rapid 
rate  of  application  reduces  the  tolerance  limit.  Tolerance 
during  the  powered  flight  phase  with  acceleration  forces  of  U 
to  10  G,  will  be  raised  by  proper  positioning.  The  functional 
problems  of  the  human  body  subjected  to  periods  of  zero  gravity 
concern  neurologic  mechanisms,  spatial  orientation,  motion 
sickness,  cardiovascular  and  gastrointestinal  functions,  waste 
elimination,  psychomotor  performance,  and  diurnal  rhythms. 

There  is  some  indication  that  acclimatization  to  weightlessness 
may  result  in  lower  positive  G  tolerance  upon  re-entry.  Col¬ 
lection  of  additional  psychophysiologic  data  will  be  one  of  the 
more  important  objectives  of  manned  space  flight. 

329.  Ward,  J.  E. 

PROSPECTS  AND  LIMITATIONS  OF  HUMAN  FLIGHT  BEYOND  THE  ATMOSPHERE. 
THE  ELUSIVE  SPHERE  OF  INTEREST,  by  J.  E.  Ward  and  D.  G.  Simons, 
Paper  presented  at  the  International  Council  of  the  Aeronautic 
Sciences,  12  Sep  ^8,  Madrid,  Spain. 

330.  Warren,  B.  H. 

’’Weightlessness  -  A  Physiological  Problem  in  Space”  NASA 
n62-14204,  pp.  115-134,  8  figs.,  3  tbls.,  33  refs.,  in; 

LECTURES  IN  AEROSPACE  MEDICINE,  Air  Force,  School  of  Aerospace 
Medicine,  Aerospace  Medical  Div,,  Brooks  AFB,  Tex.,  Armed 
Forces  Press  Service,  1962,  447  PP* 

Whether  prolonged  weightlessness  will  pose  serious  physio¬ 
logical  problems  remains  a  serious  question  in  space  medicine. 
Progress  is  being  made  by  biological  experimentation  during 
short  periods  of  weightlessness  and  by  various  types  of  weight¬ 
lessness  simulation.  Since  changes  in  hydrostatic  blood  pres¬ 
sures  trigger  the  autonomic  nervous  system  reflexes  controlling 
heart  rate,  vasoconstriction  and  vasodilation,  it  is  conjectured 
that  these  reflexes  may  not  respond  after  prolonged  disuse,  and 
an  abrupt  acceleration  might  cause  blood  to  pool  in  the  extre¬ 
mities  reducing  the  vital  organ  blood  supply.  Disorientation 
is  another  aspect  of  weightlessness;  this  involves  the  vesti¬ 
bular  apparatus,  vision,  and  other  orientation  sensing  mecha¬ 
nisms.  Two  illusions  reported  during  weightlessness  are  being 
studied;  the  oculogyral  illusion  and  the  oculogravic  illusion. 
They  are  mediated  by  the  same  physiological  mechanisms  which 
are  involved  in  seasickness  and  airsickness.  The  final  answers 
to  all  the  physiologic  problems  of  weightlessness  depend  on 
attaining  prolonged  periods  of  true  weightlessness. 

331-  Wells,  R. 

ALIVE  IN  SPACE:  THE  SCIENCE  OF  BIO-ASTRONAUTICS, 

Little,  Brown  and  Co.,  Boston,  I96I,  I80  pp. 
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This  is  an  illustrated  treatise  on  space  fliglit  dealing 
with  the  following  topics:  space  instruments,  space  mechanics, 
space  vehicle,  weiglitlessness  in  space,  living  in  space,  safety 
in  space,  crewmen  in  space,  man's  mind  in  space,  training  for 
space,  science  in  space,  and  the  will  to  space. 

Vhillans,  M.  G. 

BIOSClKNChG  l\ESiJECll  SPACE  PROBLEMS,  Roy.  Astron.  Soc .  Can. 
(Toronto),  v.  5U,  no.  >,  Oct  60,  pp.  211-21b- 

A  brief  review  is  presented  of  the  following  problems  at¬ 
tendant  to  manned  space  fligiit:  (l)  disorientation  and 
veir/itlessness,  (2)  radiations  from  the  Van  Allen  belts  and 
solar  flares,  (3)  isolation,  and  (4)  methods  of  providing  food 
and  oxygen.  Remarks  are  included  on  some  of  the  proposed  solu¬ 
tions  to  these  problems.  Efforts  to  solve  these  problems  have 
stimulated  discussions  and  research  into  such  basic  areas  as 
tl:e  origin  of  life,  the  possibility  of  life  on  other  planets, 
the  relationship  of  biological  rhythms  to  the  health  and  effi¬ 
ciency  of  the  human  organism,  mechanisms  of  navigation  in  birds 
and  other  animals,  and  possibilites  of  traveling  in  space  in 
the  supercooled  or  hibernating  state. 

\vhite,  S. 

PHYSICS  Airo  MEDICIIJE  OF  THE  UPPER  ATMOSPHERE,  (Proc .  Syin.  on  the 
Phys.  and  Med.  of  the  Upper  Atmosphere,  San  Antonio,  Tex., 

6-9  Nov  iil),  Ed.  by  C.  S.  White  and  0.  0.  Benson,  Jr., 
Albuquerque,  Univ.  New  Mexico  Press,  1952,  6II  pp. 


Contents  include; 
Mayo,  A.  M., 


Strughold,  H., 


Haber,  H., 
Campbell,  A., 
Graybiel,  A. , 


’’Basic  Environmental  Problems  Relating  Man 
and  the  Aeropause, "  pp.  6-22,  12  figs., 

1^  refs. 

’’Basic  Environmental  Problems  Relating  Man 
and  the  Highest  Regions  of  the  Atmosphere 
as  Seen  by  the  Biologist,’’  pp.  23-3^^^ 

5  figs. ,  32  refs. 

"Gravity,  Inertia,  and  Weight,"  pp.  123- 
136,  5  figs.,  9  refs. 

"Human  Orientation  During  Travel  in  the 
Aeropause,"  pp.  488-493 >  tbl.,  13  refs. 

"The  Effect  on  Vision  Produced  by  Stimu¬ 
lation  of  the  Semicircular  Canals  b> 
Angular  Acceleration  and  Stimulation  of 
the  Otolith  Organs  by  Linear  Acceleration, 
pp.  494-508,  9  figs.,  24  refs. 


V.Lite,  M.  S. 

THE  AEROIiEDICAL  REALITIES  OF  SPACE  TRAVEL,  J.  Aviation  Med. , 

V.  29>  no.  10,  Oct  ^Sy  pp.  707-T15>  6  figs.,  14  refs..  Also  in; 
Air  Force,  v.  4l,  no.  12,  Dec  pp.  76-79* 


A  review  of  Aviation  Medicine  and  its  progress. 
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335.  White,  S.  C. 

’’Progress  in  Space  Medicine,”  pp  231-241,  in;  IL  CONGRESSO 
M0NDI/U.E  E  IV  EUROPEO  DI  MEDICINA  AERONAUTICA  E  SPAZIALE, 

V.  1,  Rome,  I961. 

Both  the  X-I5  and  Mercury  programs  offei-  the  opportunity 
to  study  men  in  space  fligiit  through  the  use  of  instrumentation 
placed  upon  the  crewman.  The  biological  areas  considered  in 
these  programs  include:  acceleration,  deceleration,  and 
weightlessness;  acoustic  energies  (sound  and  vibration); 
atmosphere,  temperature  and  humidity;  decompression;  radiation; 
work  capacity  and  physical  fatigue;  orientation;  day-night 
cycles;  hygiene,  illness;  and  diet  and  waste  handling.  The 
gathering  of  data  under  both  programs  has  required  a  completely 
new  approach  to  biological  instrumentation. 

336.  Whiteside,  T-  C.  D. 

THE  EFFECTS  OF  WEIGHTLESSNESS  ON  SOME  POSTUP.AL  MECHANISMS, 

Paper  presented  at  the  196O  Meeting  of  the  Aerospace  Medical 
Assoc.,  9“11  May  60,  Miami  Beach,  Fla.,  Abstracted  in; 

Aerospace  Med.,  v.  3I;  no.  4,  Apr  60,  p.  324^ 

The  performance  of  an  aiming  task  in  "vdiich  a  subject  has 
to  point  to  the  center  of  a  target  before  him,  depends  on  the 
coordination  of  visual  information  with  intact  proprioceptive 
and  efferent  mechanisms.  When  the  task  is  carried  out  with 
the  eyes  closed,  some  verification  of  performance  is  still 
possible  --  especially  if  the  hand  is  brought  back  to  touch 
the  nose  as  in  the  well-known  clinical  test.  Such  an  aiming 
test  with  eyes  closed  has  been  carried  out  v^ile  the  subject 
was  exposed  to  different  G  forces  including  zero-G.  In  addi¬ 
tion,  subgravity  was  simulated  by  water  immersion  which  of 
course  affected  only  muscle  joint  sense  and  not  the  utricular 
otoliths.  When  the  balance  of  anti-gravity  muscles  was  altered 
by  one  of  these  procedures,  the  tests  showed  an  initial  inac¬ 
curacy  of  aim,  followed  by  an  improvement  with  time  and  ex¬ 
perience.  The  loss  of  orientation  in  an  aircraft  cabin  which 
is  immersed  and  filled  with  water  is  most  probably  due  to  this 
altered  muscle  balance,  together  with  the  absence  of  visual 
infonriation  and  the  reduced  proprioceptive  clues  as  to  the 
direction  of  the  vertical.  In  the  flight  experiments  on  zero 
G,  tendon  reflexes  were  present,  but  in  laboratory  experiments 
carried  out  by  dropping  subjects,  it  was  found  that  the 
myotatic  reflexes  elicited  by  tapping  the  tendo  achilles,  dis¬ 
appeared  shortly  after  the  onset  of  zero  G,  reappearing  about 
100  m./secs.  later.  This  was  probably  associated  with  the 
steplike  change  from  one  to  zero  G  and  it  seems  that  the  re¬ 
sponsible  factor  was  the  resultant  passive  movement  of  the  leg 
muscle  together  with  consequent  shortening  of  the  muscle 
spindle.  It  was  found  that  even  viien  the  subject  was  not 
dropped,  a  small  extension  of  the  foot  about  the  ankle  joint 
produced  a  similar  disappearance  of  the  ankle  jerk  for  about 
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100  m./secs,  Tlie  re-appearance  of  the  response  after  this 
time  appears  to  be  due  to  the  re-establishment  of  spindle  tone 
by  supra  spinal  control.  It  is  unlikely  that  lab>T'inthine 
factors  were  responsible  for  the  temporary  loss  of  tendon  re¬ 
flex  under  zero  G;  since  the  time  at  which  the  reflex  disappear¬ 
ed  was  not  cause  to  vary  by  varying  the  time  at  which  tlie  head 
became  weightless  relatively  to  the  leg. 

337*  Wniteside,  T.  C.  D. 

HAND-EYE  COORDINATION  IN  WEIGHTLESSilESS,  Aerospace  Med.,  v.  32, 
no.  8,  Aug  6l,  pp.  719*725;  5  fl6S-;  3  tbls . ,  6  ref s . 

Experiments  similiar  to  those  of  von  Beckh  (195^)  wherein 
he  employed  his  test  to  determine  the  ability  of  subjects  to 
point  at  a  target  under  zero  G  in  flight,  both  with  eyes  open 
and  with  eyes  closed,  are  repeated,  but  without  visual  infor¬ 
mation  on  performance,  yet  with  a  visual  fixation  point  so 
that  eye  movement  might  be  controlled. 

338.  ’..IIY  LUIIAR  RENDEZVOUS?,  Space  World,  v.  3,  no.  3, 

Sep  62,  pp.  6-7,  5  figs. 

A  comparison  of  earth  and  Lunar  rendezvous  programs  is 
presented.  Secondary  programs  discussed  include;  (l)  Lunar 
Logistics  Carriers  wherein  one  or  more  caches  of  supplies  in¬ 
cluding  space  fuel,  food,  water  and  oxygen  will  be  waiting  at 
the  predetermined  landing  spot  and  (2)  Surveyor  vehicles, 
which  will  explore  the  surface  of  the  moon. 

339*  Winter,  K. 

THE  FIRST  STEP  INTO  THE  UinVERSE  (DER  ERSTE  SCHRITT  INS 
V.ETTALL),  Weltraumfahrt  (Frankfurt),  v.  12,  no.  4, 

Jul-Aug  6l,  pp.  101-103;  (in  German). 

Data  from  the  open  Soviet  literature  and  newspapers  on 
Yu.  Gagarin's  orbital  flight  are  compiled  in  a  description  of 
the  historical  event.  According  to  Gagarin's  own  description 
he  made  observations,  ate  and  drank,  wrote  notes,  and  was  not 
adversely  affected  by  weightlessness.  The  climatic  conditions 
in  the  cabin  were  1^  CO2;  15-22°C.  temperature,  and  30-70^ 
humidity.  Oxygen  regeneration  was  effected  through  highly 
active  chemical  compounds.  During  the  flight  Gagarin  wore  a 
space  suit.  Education,  training  and  background  of  the  Soviet 
astronauts  are  similar  to  the  American  group.  Preparation  for 
fllg^it  included  parabolic  flights,  centrifuge  rides,  and 
parachute  jumips. 
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341. 


Young,  R.  S. 

"Basic  Research  in  Astrobiology, "  pp-  ji.7-327,  8 
ADVy\r;CES  IN  THE  /vSTRONAUTICAL  SCIENCES,  Volu-ne  6, 
H.  Jacobs  and  E.  Burgess,  The  Macmillan  Company, 

1961,  898  pp. 


Tigs.,  in 
Ed.  by 
New  York, 


Thic  discussion  pertains  to  one  groap  of  experiments  aimed 
at  determining  the  effect  of  zero  gravity  on  tvo  basic  cellular 
phenomena:  fertilization  and  cell  division.  The  sea  urchin 
eggs  and  sperm  were  used,  and  a  device  wa&  designed  by  means 
of  viiich  sperm  and  eggs  were  mixed  at  the  end  of  the  accelera¬ 
tion  phase  of  the  flight  and  fertilization  was  then  accomplished 
during  weightlessness.  Some  of  Xhese  eggs  were  fixed  during 
re-entry  and  some  were  allo'^d  to  develop  for  study  after  re¬ 
covery.  Cell  division  was  studied  in  much  the  seune  way.  The 
techniques  and  results  are  discussed  in  detail 


Yuganov,  E.  M. 

WjSOU:  TOiNT:  D^’KING  conditions  of  WEIGIITI£SSriT:5S  (o  mysciieciinom 
TONUSE  V  USLOVIIAKH  NEVESOMOSTI ) ,  by  E.  M  .  Yuganov, 

1.  I.  Kas*iamandV.  I.  Yazdovskii,  Izvest,  Akad.  Na\ik  S.S»S,R. 
Ser.  Biol.,  v.  25,  i960,  pp.  6OI-606,  (in  Russian). 
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Aero  Medical  Association,  St.  Paul,  Minn. 

1933  LITERATURE  AVIATION  MEDICINE  A.N  ANNOTATED  BIBLIOGRAPHY, 
VOLUME  2,  by  A.  J.  Jacobius,  M.  Wilkins,  L.  Kassianoff, 

R.  B.  Slie,  et  al.,  1959^  3^  PP*^  1306  refs. 

This  bibliography  on  aviaLion  r.edicine  covers  1953 
literature  and  some  studies  from  1952  not  included  in  the  first 
volume.  The  items,  viiich  consist  of  the  complete  reference  and 
an  informative  abstract,  are  arranged  alphabetically  with  cumu¬ 
lative  author  and  subject  indexes  included.  Areas  of  subject 
coverage  are;  1)  history  and  general  aspects  of  aviation  medi¬ 
cine,  2)  aviation  psychology,  3)  pathology  and  pharmacology, 

L)  aviation  physiology,  5)  preventive  medicine  and  sanitation, 

6)  special  problems  in  high-altitude  and  space  flight,  and  7) 
miscellaneous  problems. 

Air  Force,  Aeronautical  Systems  Div.,  Behavioral  Sciences  Lab., 
Wright -Patterson  AFB,  Ohio. 

IfJMAiN  ENGII^EERING  PRINCIPLES  OF  DESIGN  FOR  IN-SPACE  MAINTENANCE, 
by  L.  D.  Pigg,  Proj .  7l8^^  Task  7l8^06,  Rept.  no.  ASD  TR-629; 

Nov  6l,  10  pp. 

Results  of  research  on  problems  related  to  human  perform¬ 
ance  of  maintenance  actions  in  space  systems  are  reviewed. 

The  interactions  of  sensory,  psychomotor,  and  motor  functions 
are  discussed,  along  with  problems  of  remote -handling  appli¬ 
cations  in  the  space  environment. 

3^^^.  Air  Force,  Aerospace  Medical  Div.,  Aerospace  Medical  Research 

Labs.,  Wright-Patterson  AFB,  Ohio. 

A  PULSE  FUNCTION,  SINGLE  AXIS,  COMPENSATORY  TRACKING  APPARATUS, 
by  N.  F.  Schwartz,  Rtpt.  no.  ASD  TR-6l-73^^  6l, 

NASA  N62-12764,  11  pp.,  (OTS  $  O.50). 

An  apparatus  which  provides  a  one -dimensional  compensatory 
tracV:ing  tack  for  psychological  research  is  described.  A 
photograph  schematics  and  description  of  the  circuitry  are  in¬ 
cluded.  The  apparatus  was  developed  to  fulfill  the  require¬ 
ments  of  a  task  designed  primarily  to  compare  tracking  perform¬ 
ance  under  normal  gravity  to  performance  under  zero  or  other 
abnormal  gravity.  The  task  is  to  attempt  to  keep  the  spot  on 
a  cathode-ray  tube  centered  using  an  aircraft  or  similar  type 
control  stick.  Programmed  pulses  having  either  of  two  ampli¬ 
tudes  and  durations  and  separated  by  either  of  two  intervals 
cause  the  spot  to  suddenly  move  vertically  either  of  two 
distances  up  or  down  from  center  when  being  tracked.  These 
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p\i]se  paramet'^^r?*  arr  prograiiuned  to  ^eem  random.  The  forcing 
function  pul?es  drjvi,  g  zyi-  c'po^  ar;d  the  subject's  response 
can  hoLh  be  recorded  to  vie;d  specific  data  and, as  presently 
used,  afford  a  comparison  of  normal  tracking  performance  with 
performance  'under  zero  gravity. 

3^5 •  Air  Force,  Headquarters,  Air  F^'^^^arch  and  Development  Command, 

Andrews  Af3,  Washington,  D.  C. 

FOOD  FOR  fPAJE  TRAVEL  EXAMINATION  OF  CIJRRENT  CAPABILITIES 

Ai^'D  F^JTURE  NEEDS,  ay  A.  A.  Taylor,  B.  Finkelsteln  and 
R.  E.  Hayes,  Pept.  ac.  AFDC-'IP.-60-8,  Jul  60,  AD  2hl  869, 

6^  pp.,  20  figs.,  6,'  refs.,  3  appens. 

The  state  of  progresi  erd  present  capabilities  in  nutri¬ 
tion,  food  technology,  and  food  se^^vlce  supporting  equipment 
for  manned  space  flight,  are  described  and  evaluated  in  terms 
of  future  needs. 

The  study  is  broad  i^  scope  It  describes  feeding  in 
very  short  to  very  long  spac^  missions.  Preflight  feeding  pro¬ 
visions  are  described  as  veil  as  partially  regenerative  systems 
and,  finally,  tie  requirements  of  a  closed  ecology  are  con¬ 
sidered.  A  section  is  devoted  to  pemissable  preflights  foods. 
Varied  menus  are  offered  for  flights  of  short,  medium,  and 
long  duration  in  an  ascendiiig  order  of  variety,  consumer  ac¬ 
ceptance,  and  support  equipment. 

3^6.  Air  Force  Systems  lommaLr.d,  Aerospace  Medical  Div.,  6570th 

Aerospace  Medical  Research  Labs.,  Wright -Patterson  AFB,  Ohio. 
SPEECH  DURING  WEJ.GHTLE3SNETS,  by  C.  W.  Nixon  and  C.'  E.  Waggoner, 
Proj.  7231,  Task  723:03,  Rept.  no.  MRL-TI® -62-45,  May  62, 

NASA  N62-I6589,  10  pp.,  3  4  tbls.,  6  refs. 

Certain  characteristics  of  human  speech  exhibited  under 
1-g  conditions  may  be  diffe^er.t  under  weightless  conditions. 

If  such  differences  exist,  ^hey  might  interfere  with  satis¬ 
factory  speech  commur.icat? on  urider  conditions  of  zero  gravity. 
Standard  speech  mat‘=irials  recorded  under  conditions  of  0  g,  1  g, 
and  2‘i/2  g’s  were  evaluated  by  both  objective  and  subjective 
methods.  Results  Indicate  that  speech  production  is  not  sigrii- 
ficantly  altered  by  brief  periods  of  zero  gravity.  Reception 
of  speech  also  seems  to  be  luiaf fecte.d.  Both  speakers  and 
listeners  indicate  good  ipeech  intelligibility  under  conditions 
of  weightlessness. 

3^7*  Air  Force  Systems  Command,  Aerospace  Medical  Div.,  6570't.h 

Aerospace  Medical  Research  Labs.,  Behavioral  Sciences  Lab., 
Wright-Patterson  AFB,  Ohio. 

PERCEPTION  OF  THE  VISUAL  VERTICAL  UNDER  REDUCED  GRAVITY,  by 
L.  R.  Hammer,  Pro j  .  7l8^;  Ta.sk  7lQ05>  Rept.  no.  MRL-TDR -62-55^ 
May  62,  13  pp.,  3  figs.,  4  tbls.,  31  refs.  (OTS  $0.50). 
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Judi^.ionls  of  1  uv  vertical  in  an  uns.  t  ruct  ured  vinual  field 
vere  obtained  in  fliglil  under  four  levels  of  (gravity  ranrin{^ 
from  0  G  to  1  G.  Rf'duced-  and  Zero-Gravity  conditionc  v/er^*  pre 
diiccd  in  a  car^o  aircraft  fl^^  inj,  a  parabolic  U'ajeet  or^y-  I'ach 
Oi  lu  Gubjects  i^ade  6  jUd^jnentG  under  each  of  the  4  G-eonditio! 
ResullG  indicat liiat,  altLou/ii  error  of  Jud:j^:ent  of  the  verti¬ 
cal  ic  not  it  does  increase  at  liie  G-lcvei  uc-cj't  ares , 

from  l.u  decrees  at  1  G  to  3‘.>  det^rees  at  0  G  Conditions 
associated  wiih  infli^lit  research  and  discussed  aiid  rugc^s+ion! 
for  future  research  are  presen'^ed. 

340.  Air  Force  Systeus  Corir.iand,  Aerospace  Medical  Div., 

Aerospace  Medical  Researci;  Labs.^  Benavioral  Sciences  Lab., 

VJri {Jit -Patterson  AFB,  Ohio 

PSYCIIOMOTOR  PERFORl/JUJCE  UliDER  CONDITIONS  OF  W’EIGHTLESSNESS ,  by 
J.  K.  V.'ade,  Proj.  7lC-V,  Task  YlO'-O!;.  Kept.  no.  KJ^L-TDP-uP-Y3 . 
Jun  62,  Y  pp.  ,  3  2  tbls.,  (OTS  $0.‘30). 

3ubject,s  operated  three  different  sets  of  switches  as 
they  vere  flown  throuji  0-G  trajectories  in  a  C-131B  aircraft 
Push-button,  to^^le ,  and  rotary  switches  were  each  paired  with 
a  master  push-button  switch  to  form  the  three  sets  used  to 
turn  an  Indicator  li{Jit  on  and  off.  The  subjects  were  in¬ 
structed  perform  the  task  as  fast  as  possible  by  alternate 
actuation  of  the  two  switches  of  each  set.  Each  r  ibject  also 
per  formed  in  strai^Jit  and  level  fli^Jit  with  each  se*  of 
switches  for  control  data  Performance  data,  along  with  air¬ 
craft  accelerative  forces  in  three  dimensions,  was  recorded  on 
a  hiGh-speed  oscillograph. 

Giiiall  net  statistically  significant  decrements  vere  found 
in  speed  Oi'  operation  of  all  '^hree  sets  of  switches  in  the  0-G 
environment  in  comparison  with  performance  at  1-G.  Tlie  toggle 
switch  set  sliowed  the  greatest  decrement,  the  rotary  switch 
set  the  least  decrement .  The  push-button  switch  set  was 
operated  most  rapidly,  in  both  1-G  and  0-G  conditions 

3^9-  Alt  Force  Systeins  Command,  Aerospace  Medical  Div.,  GvYOth 

Aerospace  Medical  Research  Labs.,  Biomedical  Lab  ,  ! 

Wright-Patterson  AFB,  Ohio. 

SLEEP  AI^D  ALTERED  PROPRIOCEPTIVE  INPUT  AS  REL/.TltlD  TO  i 

WEIGHTLESSNESS:  WATER  ir^MERSION  STUDIES,  by  D  •  E  Graveline 
and  M.  McCally,  Pro j .  7222,  Task  722201,  Rept .  no.  AMRL-TDR- 
62-63,  Aug  62,  NASA  N62-I6543,  12  pp.,  5  figs.,  8  refs. 

The  ’’free-floating”  condition  of  imr.iersion  is  associated 
with  substantial  alterations  in  mechanorecept i ve  feedback  to 
the  central  nervous  systein  in  a  manner  similar  to  the  free- 
floating  condition  of  ve  igli  tlessness .  One  area  having  rather 
imiaediate  operational  application  concerns  sleep  under  these 
conditions.  In  this  st.udy  electroencephalographic  and  electre 
oculographic  recordings  were  made  during  sleep  of  completely 
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iininers^^d,  neutrally  buoyant  subjec^^s.  S]eep  records  vere  ob- 
tair.ed  while  usiot!  lot.:  tether  and  clamshell  sleeping  facili- 
wles  ard  vei e  compared  to  each  subject's  normal  bedrest  sleep 
records  The  results  are  presented  and  their  possible  appli¬ 
cation  tc  prolonged  weightlessness  is  discussed. 

351'-  Air  Force  Sys'^ems  Command^  Foreigr:  Tec.h  Div.  ,  V'riglit -Patterson 
Ai^B,  0^:ic. 

BEFORE  A  MA1E^|ED  FLIGHT^  b\  L.  Gil’bert.  Trans,  no,.  MGL-12oO/l, 

A-  :,  ’-i,  /'ll  Bov  1?  pp.;  iilus  ,  irans.  From; 

1  -Pl'i a  i' Moscow)  ,  v  10,  pp.  o-o. 

The  effect  of  g-forces  (acceleration  and  deceleration) 
and  of  weightlessness  are  discussed;  test  equipment  are  also 
mentioned , 

351.  Air  Force,  Wright  Air  Development  Center,  Wright-Patterson 
AFE ,  Ohio. 

ZERO  GRAVir^  RESEARCH  AT  WRIGHT  AIR  DEVELOPMENT  CENTER 
(a  film),  by  E.  Browr.,  l6mm  -  silent  -  approx.  22  min.  - 
Bla^k  and  White  -  Unclassified, 

Sequence  of  shots  taxen  aloft  during  ’’Keplerian  trajec¬ 
tories”,  aboard  a  C1?1E  Aircraft:  i -Tt  r?Tes  various  problems 
associated  with  zero  ’ 

35?*  American  fast,  for  Research,  Fi^'^sburh.  1?^ 

SPACE  FS'^CHOLOGY:  SCtiE  CONSIDE^ATIO?:  IN  THE  STUDf  OF 
ASTI^ONATTS’  BEHAVIOR^  by  R,  W.  Smith  and  J  W.  Altman, 

Apr  6l,  90  pp. ,  ^  this.,  l86  refs. 

The  following  envi  roamen'^al  factors  and  tlieir  potential 
impl  i  caVicnc  for  aair.an  behavior  are  discussed:  altered  atmos¬ 
pheric  characteristics,  high  gravitational  loads,  weightlessness, 
ter:perature ,  rad  lazier:;  noise  and  vibration,  isolation  and  con¬ 
finement  ,  sexual  depriva‘ion,  and  cncC'.uuers  with  alien 

factors . 

353-  Army,  Library,  AdjuturP  Gc..cral’s  Office,  Washington,  D.  C. . 

MILITARY  AFPECTE  OF  SPACE  EXFLOR ATHLON ,  Spec.  Bibliography  no. 
l6,  Jun  58,  55  PP>,  300  refs. 

This  bibl  iograpin  c  sur'^^ey  was  made  t  o  throw  light  on 
available  unclassified  literature  that  points  up  the  military 
implications  of  space  exploration.  The  materials  are  arranged 
ia  alphabetical  order  by  title  within  major  and  subordinate 
subject  groups.  The  major  groups  are  miscellaneous;  United 
States  space  effort.;  Soviet  Russia  space  effort;  satellites, 
trends  and  developments  (electronics,  navigation,  orbits,  pro¬ 
pulsion,  giaidance  control,  and  telemetry);  environmental 
factors  and  problems  (acceleration,  survival,  weightlessness); 
exploratior;  of  the  moon  a.nd  Mars;  space  ships  and  stations; 
international  and  legal  aspects;  and  corjfe rences ,  conventions, 
and  symposia. 


Ill 


B 


35^1-.  Brannan,  P. 

DHML  SCIENTISTS  PROBE  MAN’S  SPACE  LIMITATIONS, 

Can.  Aviation,  v.  33 >  no.  3^  Mar  60,  pp.  8-11. 

Tlie  work  of  the  Defence  Research  Medical  Laboratories  at 
Dovnsviev,  Ontario,  Canada,  towards  the  solution  of  the  prob¬ 
lems  of  weightlessness  and  motion  sicknebs  in  space  travel  is 
discussed.  Muscular  deterioration,  circulatory  changes,  and 
problems  of  movement,  as  results  of  the  weightless  condition, 
are  briefly  considered.  Experiments  on  motion  sickness  re¬ 
sulting  from  the  utilization  of  angular  acceleration  to  counter¬ 
act  weightlessness  are  also  described. 

3'y)-  Drown,  E.  L. 

"Human  and  System  Performance  During  Zero  G”  pp.  85-90,  in; 
VISTAS  IN  ASTRONAUTICS,  Voluine  III,  Society  of  Automotive 
Engineei-s,  Inc.,  New  York,  19OO,  266  pp. 

Research  areas  covered  by  this  article  include:  (l)  Ilwnan 
perfon.iance  on  motor  and  mental  tasks;  (2)  Locomotion  of  Indi¬ 
vidual  humans  inside  large  space  vehicles;  (3)  Locoiiiotion  of 
Individual  humans  outside  space  vehicles;  (4)  Human  i>erceptive 
orientation  during  zero  g;  (5)  Behavior  of  liquids  during 
zero-g;  (6)  Fluid  transfer  pi*oblems  during  zero  g;  and  (7)  Neat 
t'ransfcr  problcj  iS  dui'ing  zero  g. 

356.  Buchheim,  R.  W. 

SPACE  ImNDBOoK:  AS'iRONAUTICS  AND  ITS  APPLICATIONS,  by 

R.  V/.  Buchheim  and  RAND  Corp.  Staff,  Random  House,  New  York, 

1959.  331  pp.,  76  fits.,  16  tbls.,  refs. 

Chapter  1^  entitled  "Environment  of  Manned  Systems" 
includes  a  short  section  on  weiglitlessness . 


C 


357*  California,  Univ.,  Space  Sciences  Lab.,  Berkeley 

BIOLOGICAL  SYSTEMS  INTERPLANETARY  ENVIRONMENT,  Ed  by 

J.  V.  Slater,  NASA  Grant  NsG-9^^-60,  Semiannual  status  rept., 

series  3>  issue  3^  28  Feb  62,  NASA  N62-12476,  26  pp., 

3  refs.  (Ol^  :^2.60). 

In  studies  of  weigiitlessness,  theoretical  analysis  of 
particle  flow  during  convection  and  diffusion  indicates  that 
flow  rate  in  a  difusion  cell  is  proportional  to  the  component 
of  gravity  in  the  direction  of  the  linear  part  of  the  cell. 
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362, 


ill 1 . i f  iu r  re  x  j .v^  i v e  t \ uh idL"  y  artd  other  e n v i  r orjne r  a  1 

factoro  or„  yoa::  aevelopmen’.  '.n  rriholim  ha?  been  under 
■^.n '/es: :  ga*.:.on  D^-^ecation  or  high  relative  humidity  (78  per¬ 
cent)  rad  _Li".  inf i  x^nce  on  wing  development  at  30^C  I  optimum 
temperature  for  mir  .ma'i  vinr  damage)^  although  the  total  numbei 
of  pupal  deat^'^  ard  n.^>ln;.!g  ro^e  considerably.  Tem¬ 


per:.'.,  re  i'  J.cv^  /  ~!.aA  draetiealiv  affected  development  in 

tlje  abser^ce  cf  d'  .io.- p  :'"  r  F  1.30  held  in  a  head -down 

pc:-itio.n  are  lit  nl6’  ar^‘=-cned  a-:  far  ay  *^lng  development,  but 
the  total  numhe  t  cf  r-'^l  t  ing  fa:lires  incrr'aees  sharply.  This 
was  not  svider  r  at  3'^  quite  obvious.  Over 

three  times  as  ma^  /  abnormalities  0''c..''red  v.hen  the  organisms 
were  h^ld  tr.  any  pc* .> it  .on  as  compared  with  the  controls.  Pupal 
deaths  ro.se  st.ajply  arhe^  hourr  exposure  to  pure  COp,  al¬ 
though  wnng  di :  ler  ^n’ :aMcr  rem.i'eed  relatively  unaffected. 
Phenotypes  cf  known  mutant:.,  i.ndured  in  Tribolium  by  the 

use  of  various  ugerf-s.  innluilng  boric  acid,  insulin,  tempera¬ 
ture  changer,  radua^ior,  shaking,  '^^her.  and  dietary  changes. 
Post- irradiation  i..n''utar.  cr.  a  results  in  minimal 


abnormal i ties . 


Campbell.  P.  A. 

’’Aeromedlcal  and  BiOiOgtra:  Con.= : derations  of  Space  Flight," 
cnapter  3,  in,  F.EALl'^IEl  CP  SPACE  TBAVEL,  Ed.  by 
L.  J.  Carter,  Putnam,  Londcii,  1957* 


Campbell,  P.  A. 

AVIATIO\^^MEC:CINh  O.h  TPE  T'rlPE.'HOLD  OF  P^AriF;  GEKEFAX 

COt^SIDEPATICr^?,  .  v.  50,  ro.  6, 

Jun  59 •  PP-  15^2-15^9 


Campbell.,  p.  A. 

ESCAPE  A:JI.'  SlT.VlwAl  uPlfG  -'-P.ACE  OPERATIO.VS,  AUQP,  v.  10, 
no .  n ,  W I nt e  r  19^8  -  59 » 


Campbell^  P.  A.  »  . 

" Human  Fa/^^tr.-,  r  t  !  gli'»‘lessr.ess"  pp.  44  3-464, 

7  figs.,  tbi.,  v''  '‘-v.  /XnlAtCEf.  SPACE  SCIENCE  A!^ 

TECifl^^OLOGl ,  Volume  3^  Fd.  by  ? .  “.  Ordvay,  III, 

Academic  Press,  New  Yor'K^,  19^'^* 

The  mane-rinl  i':  i.it^  v.hapt^r  is  devoted  primarily  to  con¬ 
siders  t.^ons  of  w»^  Igh  t"  e.'snc  insofar  as  it  affects  human 
fa-. tors  and  Pow^.ver,  it  is  not  intended 

to  detract  from  tne  irnpcr  +  ance  of  the  phenomeno.n  from  the  view¬ 
point  cf  many  other  d-sc..clin^t  and  technologies.  Problems  of 
direct  interest  to  undoubtedly  are  equally  imx)ortant 

as  those  of  the  p‘"y  =  iclac,  the  psy rhoiogist,  and  the  biologist, 
but  are  ;lO^  dl-Sv^us herein . 


Campbell,  ?.  A. 

HUMAl'I  PAP.AMETOPS  OF  Sr  .ACE  F'L'^GhT,  ViSkF  Med.  Service  Digest, 
V.  9,  no.  3>  May-Jun  58,  pp.  P  *10. 
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363.  Campbell,  P.  A. 

MAIJ  IIJ  SPACE:  VvTiERE  WE  STAIID,  Air  Force  &  Space  Digest, 

Jui  59^  PP-  65-67. 

30U.  Campbell,  P.  A. 

"Orientation  in  Gravity-Free  Space"  in;  Illinois  Symposia.,  on 
SPACE  MEDICIIjE,  Univ.  of  Illinois  Press,  19:;1. 

365-  Campbell,  P.  A. 

THE  PRESENT  SPACE  J^IEDICINE  EFFORT  AT  TliE  SCHOOL  OF  AVIAIGN 
MEDICIIiE,  USAF,  U.  S.  Armed  Forces  Med.  J.,  v.  10,  no.  4, 

Apr  59,  pp.  392-397,  3  Tigs.,  ref. 

Describes  the  four  departi..ents  ol'  the  Space  Medicine 
Division  of  the  School  of  Medicine.  They  are  Astroecolo^^ ; 
biogravics,  vhicii  is  concerned  with  studies  of  the  effects  of 
veiglitlessness  on  man;  bioastroph^  sics;  and  bioastronautics. 

366.  Campbell,  P.  A. 

PROGRESS  TOWARD  SPACE  FLIGHT,  Federation  Proc . , 

V.  16,  no.  4,  Dec  59,  PP-  1255-1259- 

367.  Campbell,  P.  A. 

SOME  MEDICAL  PROBLEMS  OF  SPACE  FLIGIIT,  Rev,  Intern.  Serv. 

Sante  Armees  Terre  Mer  Air  (Brussels),  v.  32,  nos.  2-3, 

Feb -Mar  59- 

368.  Carpenter,  M.  S. 

’Pilots  Flight  Report”  pp.  69-7b,  in;  PvESULTS  OF  THE  SECOND 
UI^ITED  STATES  NL^JNED  ORBITAL  SPACE  FLIGHT,  MAY  24,  I962, 

Rept.  no.  NASA  SP-6,  Government  Printing  Office, 

Washington,  D.  C.,  1962,  IO7  pp.,  ($0.65). 

An  account  of  the  major  events  and  personal  observations 
of  the  MA-7  flight  is  reviewed  b^-  the  pilot.  Prior  to  and 
during  powered  fligiit,  launch-vehicle  noise  and  vibration  were 
less  than  expected.  As  the  MA-6  mission,  the  astronaut  quick¬ 
ly  adapted  to  weightless  flight  and  remarked  that  it  was  more 
comfortable  and  provided  greater  mobility  than  under  normal 
gravit2>  .  Astronaut  Carpenter  also  observed  the  space  particles 
and  the  bright  horizon  band,  previously-  reported  by 
John  H.  Glenn,  Jr.,  and  secured  new  information  on  botl) 
plienomena.  The  final  phases  of  the  fliglit,  ir.cluding  retrose- 
quence,  reentry,  landing,  and  egress,  are  covered  in  detail. 

369-  Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

THE  ABILITY  OF  SUBMERGED  SUBJECTS  TO  SENSE  THE  GRAVITATIONAL 
VERTICAL,  by  W.  S.  Diefenbach,  Rept.  no.  CAL-ON-1355 -V-1, 

Jan  61. 


♦ 


370. 


Cramer,  R.  I. 

THE  RESPONSE  0?  KAMMAIIAJ^  GRA^^'IP/  RECEPTORS  TO  SVSTAIirED  TILT 
Paper  presented  at  19^)0  Mee-^ing  of  the  Aerospace  Medical 
Assoc.,  9-11  May  60^  Miami  React,  Fla.,  Abstracted  In; 
Aerospace  Med.,  v.  31 »  Apr  60,  p.  301. 


) 


Data  will  be  preferred  to  jll..&trate  the  ability  of 
single  cells  it  r  nr-  nuclear  prcjecticns  of  the  gravity  recep¬ 
tors  in  the  inner  ^ar  to  sigr.a.  sustained  tilt.  Decerebrate 
and  decerebeilate  rate  w\ll  be  Results  will  be  related 

to  problems  of  pro.iOnged  gra v^ity- f conditions. 


371. 


Dept,  of  Conjnerce^  Office  re.bnl^.al  Services,  Joint  Publi¬ 
cations  Rcc^earch  ‘^ervv^c  Wa.ihir gton^,  D-  C. 

SOVIET  STUDIES  IN  THE  EF^Zlr.  OF  ^WEIGHTLESS  AND  FlfYSICAL 
EXERTION,  by  M.  P.  Ivanova  ar.d  A.  S.  Barer,  Rept.  no. 
JPRS-1L79^;  lO  Aug  6?,  pp.,  23  r^^fs.,  Trans,  of; 

Zhur.  Vysshei  Nejynol  Deyatel’  nosti  im.  (^Moscow),  v.  12, 
no.  2,  Mar -Apr  pp.  202-207;  ''32-337,  (OTS  $1.0C). 


Contents : 

Ivanova,  M  R., 

Barer,  A.  S., 


"Cnanges  in  ^he  Biopotentials  of  the  Human 
brain  In  Ccrnection  with  Physical  Work,*' 
pp.  1-1^,  11  refs. 

'Tn^  After.Erfp.-t  of  Singly  and  Repeatedly 
AcM’^g  An tr*. petal  Accelerations  on  the 
Higrc^r  Ner'-ous  Activity  of  Animals,** 
pp.  15-30,  12  refs. 


372.  Fisher,  A.  C.,  J-. 

AVIATION  MEDICINE  ON  TrZ  IHREJHOIX  OF  SPACE,  Natl.  Geographic 
Mag. ,  V.  108,  no.  2,  Aug  55,  pp.  2i^:.-278,  U2  illus. 

A  coverage  of  all  aspects  of  space  flight  including 
acceleration,  deceleratio:.^  and  weightlessness. 


G 


373. 


Graveline,  D.  E. 

DILTIESIS  ASSOCIATED  WITH  PROLONGED  WATER  liiNiERSION,  by 
D.  E.  Graveline  ar-d  M.  M.  Jackson,  J .  Appl.  Physiol. ,  v. 
no.  3,  May  62,  pp.  519-^^24,  3  figs.,  3  tbls.,  21  refs. 
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utilizing  complete  water  iimnersion,  coinpensatea  respi¬ 
ration,  and  unrestricted  activity,  the  diuretic  response  of 
five  human  subject  to  6-ur.  periods  in  this  environment  was 
studied.  The  results  indicate  that  the  low  specific  gravity 
diuresis  which  occurs  in  this  situation  has  characteristics  of 
lOuh  a  water  and  an  osi.otio  diuresis.  Possible  physioio^_,ic 
.leclianisns  are  discussed. 


H 


y/h,  Haber,  II. 

THE  HUliAIJ  BODY  IN  SPACE,  Sci.  v.  l3h,  no.  1, 

Jan  >1,  pp.  16-19,  9  fi:>s. 

Article  discusses  the  laeasures  wiiich  must  be  taken  to 
enable  ..en  to  survive  in  tlie  alien  enviroa.ient  of  the  void 
beyond  our  atmosphere . 

37!;  •  Hertzberg,  K.  T.  E. 

THE  BIOMJ]CPIANICS  OF  bEIGHTIlJSSNESS,  Aircraft  Sc  Missile, 

V.  3,  lS/60,  pp.  j2-j3. 

3Y6.  llillabi,  J. 

FLYfiRS  DFSCRIBF  FLOATING  IN  AIR,  Scl.  Digest,  v.  4l,  Feb  57- 


<4 


K 


3Y7.  Kuehnel,  II.  A. 

’’Pilot  Perforra' ce ",  by  }L  A.  Kuehnel,  W.  0.  Arr.istront,, 

J.  J.  Van  Bockel  and  H.  I.  Johnson,  pp.  63-63,  2  refs.,  in; 
RESULTS  OF  THE  SECOND  UI^ITED  STATES  IIANNED  ORBITAL  SPACE 
FLIGHT,  MAY  2h ,  1962,  Kept.  no.  NASA  SP-6,  Governi.ient  Printing, 
Office,  VJasliin^ton,  D.  C.  1962,  107  PP*  ($0.65)* 

The  results  of  the  MA-7  orbital  flight  further  indicate 
that  liSn  can  function  effectively  in  a  space  environment  for 
periods  up  to  hours.  In  general,  the  pilot  can  orient  the 
spacecraft  to  a  given  attitude  b;^  using  external  reference, 
provided  sufficient  time  is  available  for  detennining  yaw 
alinement,  As  with  tlie  M/.-6  fliglit,  the  results  of  this  fliglit 
provide  evidence  that  the  i.ian  can  serve  as  a  backup  to  the 
autOuiatic  spacecraft  systems.  The  pilot  has  demonstrated  his 
abilit>  to  operate  scientific  apparatus  successfully  in  a  space 
environment  and  to  obtain  useful  data  for  the  analysis  of 
scientific  problei.is  associated  witli  a  terrestrial  space  environ- 
...enl.  The  results  of  the  MA- /  fligl'it  provide  additional  evi¬ 
dence  that  man  is  ready  for  a  more  extended  mission  in  a  weight¬ 
less  environi lent .  Flight  difficulties  occuring  during  this 
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mission,  however,  ha-''-?  served  to  emphasize  that  the  primary 
attentior.  cf  tie  ptiot  shoi/ld  be  devoted  to  management  of 
spacecraft  systems  and  detailed  atterition  to  operational 
functions. 


P 


3'^8.  Potts,  P. 

EXERCISE  IN  A  WEIGHjI^SS  ENVIRONMENT,  by  P.  Potts  and 
J.  I.  Bowring,  Physical  Therapy  Rev.,  v.  40,  no.  8, 

Aug  60,  pp.  58^^*587^  5  figs. 

Paper  cites  a  few  examples  of  what  happens  vhen  an 
individual  attempts  to  exercise  in  a  weightless  situation. 


R 


379-  RAND  Corp.^  Santa  Monica,  Calif. 

’’Problems  of  Weightlessness,  ”  by  P.  K.  Isakov,  pp.  229-2397 
in;  A  CASEBOOK  ON  SOVIET  ASTRONOMY,  Ed.  by  F.  J.  Krieger, 
Research  memo  no.  PM  I76O,  21  Jun  58,  Also  in;  BEHIND  THE 
SPUTNIKS,  Ed.  by  F.  T.  Krieger,  Public  Affairs  Press, 
Washington,  D.  C.,  1958. 


380.  THE  SECOND  SOVIET  COSMIC  SHIP  (VCOROY  SOVETSKIY  KOSMICHESKIY 
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